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pear to have been early thrown out, compli- 
mentary indeed to the ingenuity of Dr. Bppoxs, 
but exhibiting a ſtrong prejudice againſt any al- 
teration even in the unſucceſsful routine of 


| This di 1ſcovery, Sir, has been unde, to the 


3 of the 18th century, by the fortunate | 
labours of ſeveral philoſophers; and a new doc- 
trine, grounded, in n the knowledge of 
the office of the lungs, and tbe agency of oxygen air 
in the Hum, is inſtituted by Dr. Bzppozs, the 


e and in genious Profeſſor of C hemiſtry at 
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rational and improved mode of treatment. 
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Ds DARWIN, Ds PzrcivVal, Dr. W1THERING, 
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and favourite of the late Dr. CuLLen, the Rev. 
Mr. Townszn, did not heſitate, with the Rev. 
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other work from Dr. BREDDoxs on this ſubject. 
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the ſtudy of phyſic is now become a pleaſing. and 
| Intereſting purſuit. - Nature appears ſublime and 
ſimple in her operations. The great myſtery of 
life is laid open to our view, and we are enabled | 
clearly to comprehend, how this wonderful ma- : 


chine of ours depends every moment for its ex- 


iſtence on the due ſupply of oxygen air to our 
- lungs; diſplaying at once. the wiſdom and be- 
nevolence of THE: ALvicatTy. Having learnt 
this intimate connection, we ſee the grounds for 
the new pratiice; 3 and from the exertions of phy- 
ſicians educated i in the new ſchool, we are led to 
entertain ſome 8 hopes of ſeeing even thoſe. re- 
covered, who have already been deſpaired of by 
their friends. We are taught, alſo, how to avoid 
many common and afflicting diſorders incident to 
the human frame; and, thanks to Dr. Brppozs, 
who ſtands confeſſedly the foremoſt of the new. 
| ſchool, the way to a prolongation of life and 
health, comparatively ſpeaking, is made eaſy: 
—and if the execution 1 of this work has at all cor- 
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intereſted in the important enquiry, will ſoon be 
initiated into the new diſcoveries of chemi 


and the new theory and practice of phyſic, there- 
by introduced. wo e 


. The labours of many enlightened phyſicians | 
are here preſented | in one body, and by notes, 
and ſome alterations in the text, and a methodical | 
arrangement, it is hoped, they are rendered in- 
telligible even to ſuch as have not been ac- 


cuſtomed to ſtudies of this kind. As a juſt tri- 


bute of reſpect and eſteem, 
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” water 75 106 in the guad, and continue to „ rife (if the empty 


glaſs were tall enough) 32 FEET, and xo HIGHER 5 
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Pipes have been made purpoſely above 32 feet high; 
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in which, upon being exhauſted, tlie water has always 
riſen to the height of 32 feet: there it has ne 
 rofled, and never aſcended higher r. 
From this fact we learn therefore the EXACT WEIGHT: 
of the air, which preſſing up the water 32 feet, is equal 
to a column of water of that height, as it is a able to 
„ raiſe ſuch a column, and no more. 
| | „ other words, the ſurface of the earth is every where 
1 - ſurrounded with a werht of air, which 1 is equivalent to a 
. flood of water 32 feet deep, 0r t 3 covering of 29 inches 
And d an half of quickſilver, which is known, though 
| | occupying. leſs ſpace, to be juſt as heavy as the former f. 
5:4 "bus we ſee that the air at the ſurface of the earth is | 
Juſt as heavy as 32 feet of water, or 29 inches and an half 
of quickfilyer ; ; and it is eaſily found that to raiſe water | 


32 feet, will require a is * 1 5 pounds upon every 7 


Jquare inch. TO 


44% Hf atk qrincihs chat prupe rae witer, LES it, 

I Pumps, therefore, raiſe water no higher than 32 feet, VVV 

+ Barometer: which eee the weight of air are conſtructed on this 

BS _—_ 1 5 b „„ 
3 V EE "Now 
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No if we are fond of computations, we ba; ale 
+0 calculate how many {quare inches are in the ſurface of 
an ordinary human body, and allowing every inch to 
Tuſtain 15 pounds, we may amaze ourſelves at dhe Sh. 
of air we fuſtain. 5 E oO SL Wii 1 

1 has been computed. that: our canon FI; though. 
from its equal preſſure we are not ſenſible of it, amounts 
to within a little of 20,000 pounds: this is wonderful 


Notwithſtanding this be our ordinary load, there are 
at di ifferent times, as the barometer ſhews +, Jome vari- 
ation. 


. 5 * 


„he air is ; not equally WE at Ml e but . 
times it is Iigbter, and ſometimes more. heavy. This, 
therefore, makes a very great difference in the weight 
we ſuſtain ; and we are actually known, by compu- 


tation, to carry at one time 4000 Daune of air mare 
than at another. | 


| 4 55 When _ 1 PUP a greater. 8 . air 1 up 0 mer- 
cury in the tube, and the clouds uſually aſcend; when the barometer finks, 


the weight of incumbent air being leſs, the clouds gravitate below. Hence 


the variations of the barometer denote the changes of the weather. The effects 


of a moift, or dry air, and the viciſſitudes of c cold ang a” winds on the animal 
as will be conſidered afterwards. = 
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Again, as in the ſea, a man at the depth of 20 feet, 
 ſaſtains a greater weight of water than a man at. the 
depth of but 10 feet; ſo will a man at the bottom of a 
deep valley have a greater weight of air over him, than a 
man at the top of a very high mountain *. 

Our conſtitutions ſeem alſo to correſpond with theſe 
2% © Wh they are braced, ſtrong, and vigorous, with a 
large body of air upon them ; they are languid, relaxed, 
and feeble, when the air is li ght, and alen to give our 
fibres their proper tone. „% ad 


. The a art of taking the heights of mountains by the barometer deter- 
mines this curious point. As the air grows lighter, the higher we aſcend, the 
fluid in the tube will Ent alſo in due proportion. It is found to fall at the 
rate of the tenth part of an inch for every 90 feet; ſo that in going up a 
mountain, if the quickſilver has fallen an inch, 1 conclude I am got vp an af 
_ of near RO few. Karner. . 
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THE CHEMICAL PROPERTIES OF AIR. 


ForTUNATELY for my readers, the chemical know- 


* 


ledge neceſſary firſt to be le in order clearly to under- | 


ſtand the INFLUENCE of the AIR on the BLOOD, and 


THENCE on the ANIMAL ECONOMY, compriſes the 


moſt beautiful diſcoveries in that ſcience ; 4. 1ſcoveries that 


have done honour to this age, and have immortalized 


che names of PRIESTLEY, LAYOISIER, Faun and 


8 CavENDISH. . 


The Honourable Mr. 8 5 IT « OUR ar- 5 


MOSPHERE as one large chemical veſſel, in which an in- 


finite number of various operations are conſtantly per- - 


forming. | In it all the bodies of the earth are continu- 


ally ſending | up a part of their ſubſtance, by evaporation, 


to mix in this great alembic, and to float a while in com- | 


mon. Here minerals from their loweſt depths aſcend i in 


noxious vapours to make a part of the general maſs; 


ſeas, rivers, and e ſprings, furniſh their co- 
pious ſupplies; : plants receive and return their ſhare; 


and animals that by living upon conſume this general 


ſtore, are found to oh it back f in vaſt W when 


they die. a - . oy | . 1 
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I rigorouſly determined. 
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2 Ain, therefore, which every. whows radia on 
us, and upon which we ſubſiſt, bears very little reſem- f 
blance to that pure, ſimple, elementary body formerly ima- 5 
g1 ined; and which is rather a ſubſtance chat can be con- 
ceived, than experienced to exiſt. 

| Mopzrn CHEMISTRY, however, has an great ad- 
vances in this curious reſearch, and it will ſoon appear 
that the compoſition of atmoſpherical air ow, been more 
Chemiſtry affords two general 3 of aſcertaining : 
the conſtituent principles of bodies, the method of ANA- 
LYSIS T and that of SYNTHESIS 1 05 : | 
: When, for e ee by combining water 7 with alko- 
hol, we form the ſpecies of liquor called BRANDY, we 0 
certainly have a right to conclude ( by this ſynthohs) 
that BRANDY is compoſed of alkohol and water. | 
: And when by diſtillation of BRANDY, we obtain 8 
2 water, and allobol (by this analyſis) , our evidence 5 
of the conſtituent principles of BRANDY is then ren- 
dered complete ; ; and in general it ought to be confidered 
as a principle i in chemical ſcience, never to reſt ſatisfied 


i without both theſe ſpecies of proofs. 


* From the Greek word anaNuo, The ſeparation of any compar in into 
its ſeveral parts. | 
'+ From the Greek. word e The putting gether the ſeveral parts 
of; a 4 6 | | 
: | „ 


THE MODERN ANALYSIS 
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. 5 | ATMOSPHERIC AIR; 


Qs; its . 2} Thee ONE + Bip L fan Plane: 


2ELAsTIC FLvips, The « OTHER e 70 both. 
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LAVOISIER'S EXPERIMENT.” 


rity of MERCURY in a retort, adapted to a bell glaſs, : 


which encloſed 160 cubiral inches of COMMON AIR, 5 


kept up in his furnace a conſtant fire, of ſuch force, a8 


to keep the a almoſt always at its Now,” | 


* 2 


Point. 9 8 : f ; N 


On che ſecond day ball RED PARTICLES 8 to 
appear on the ſurface of the MERCURY, which . 


2 increaſed i in ſize and nuinber for 4 or 5 days. 


* "4 
| 


| Convinced that the calcination of the MERCURY aber . 


chat time did not go on, he extinguiſhed the fire; and 


when the veſſel was cool, he found in his bell-glaſs, in- 
ſtead of 100.cubical inches of air, only 86, and therefore 
A Loss of 14. cubical Inobes of AIR. 
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Now, | 14 enbical inches of AIR weighs 7 grains, and 


the RED PARTICLES, or CALX OF MERCURY, being 


carefully collected, theſe had an increaſe of weight of 7 


grains, the exact wei ght of AIR which ſeemed LOST *. 


The 86 cubical inches of AIR remaining in the cli 


| after this calcination was ended being examined, it was 
found to poſſeſs THESE PROPERTIES. 


An animal being put into it was f ffocated i in a few 


minutes, —and when a taper was plunged into it, it was 


extinguiſhed, as if it had been immerſed in water +. 


TRIS GAS, or AIR, has been called phlogiflicated c air, 
eee air, noæious or mephitic air, impure air; but 
the French chemiſts have preferred the term bꝛorie 
GAs (lethal air) from the Greek words 5 Privative,; and 


bn, life. 


* The 1 is 3 1 in . next g, we mal find, 


that the 14 cubical inches of air, which was abſorbed by the MERCURY, and 
converted it to a CALxX, was the viial or reſpirable part of air. 7 75 


+ Not from any peculiar properties, but becauſe the vital or int. 


F 


- 


90 was abſtracted 1 it. 
 LAVOISIER'S | 


\ : ED 


* 


LAYOISTER's SECOND e 8 


* 


H taken 90 grains of the CALX oF merxcuRy®, | 


the product of the laft proceſs, LAvOISIER put it into a 
glaſs retort fitted to a proper apparatus for receiving | 

acrial products. - | 
Having applied a mach firenger jor than in the lf 
experiment, he obſerved that at firſt, in proportion as the 
CALX of MERCURY became heated, the intenſity of its 
colour augmented ; but ſoon after, the Alx began gra- 
dually to decreaſe in bulk, and in a few minutes its red 


colour altogether di ſappeared, and the CALX was converted 
into RUNNING MERCURY, and 14 cubical inches on an 8 


AERIAL FLUID. paſſed over into the recipient. | 

| Now theſe 14 cubical inches of air weighed 7 grains, 
the exact weight of the air conſumed by the CALCINATION 
of the MERCURY in the firſt experiment ; and the calx 


of mercury REDUCED | to a metallic ſtate being exa- 


+ Corroſive ſublimate. 8 


+ Had the 100 cubical 57 of atmoſpheric air contained a larger ſhare _ 
of oxygen or vital air, more MERCURY would have been calcined. For calcina-, 
tion, as this experiment ſhews, is nothing more than the combination or re- 
Spirable air with any metallic body. 


From the Latin word REDUC0, to bring back. Ripuct Ion is the 
bringing back a metal converted to a calx to its priſtine ſlate, 


5 „ 


"WF 


| | 9 ae 5 5 
z | mined, had h ff; in Sky 85 grains, "he exact weight 
. * of, the air obtained. Tarrs A IR poſſeſſed theſe PECU= 
{1 46 animal, os placed in rr, banks remarkably 
BY | both; ; a faper burnt in it with a dazzling ſolendour 35 
1 ” 7 and charcoal, inſtead of conſuming quietly away, as * 
£ 5 does i in common air, burnt with a flame, attended with 
r | a decrepitating noiſe, and threw out ſuch a brilliant b 
_ = that the eyes could hardly endure it. | 
1 N This ſpecies of air was diſcovered almoſt at the fame 
; time by Dr. PRIESTLEY; Mr. ScHEELE, and Lavol- 
+ 1 sIER. Dr. PRIESTLEY * gave it the name of Dephlo- 
C 4 2 rifticated or Pure Air; Mr. SCHEELE called it Empyreal 
it Air; and LAvoISIER firſt named it PBighly reſpirable Air, 
"id or Vital Air; and afterwards, as it forms acids, by com- 
1 Dr. ParezT LEY is, however, believed to have been the firſt who diſ- | 
F covered this wonderful aerial gas, but undoubtedly Lavors1sr was the firſt 
7 who proved, by direct and exact experiments, that the weight which metals 
gain by calcination correſponds with that of the air which they abſorb ; he was 
"the iy who publiſhed that the atmoſphere conſiſts of two diſtin Nuid, the 
one fit for the purpoſes of reſpiration and combuſtion, which he therefore called 
5 VITAL, or PURE AIR; the other unfit for either purpoſe, and thence. called 
'FoVL, or MEPHITIC AIR; he firft proved that PURE VITAL AIR con- 

_ tained more FIRE, or CALORIC, than any other air; and that during com- 
buſtion, as this air, or rather its baſe, was uniting to the ſubſtance, and add- 
ing its weight to the burning body, it gaye out THIS oe in the. form of 

HEAT and LIGHT. Kirwan, 
%%% de „„ bining 
, : "7 1 


: kining with certain a bodies, the F rench chemiſts 4 7 


, | 

: the term OxyYGEN Gas (Arid-making Air), from the 

| Greek 3 words ee, . and yea, to gy % 
N . | Jl If Julptus or charcoal be burnt! in oxygen or vital air, in a cloſe veſſel, 
3 _þ and the fumes be condenſed in water, his water will acquire an ACID TASTE; 
= and be increaſed in weight exactly correſponding to the weights of fulphur or 


; __ Xcharcoal conſumed, and that of the oxygen air deſtroyed. Sulphur united thus 
3 wuoith oxygen, the fumes being collected in water, will form vir R100 
ACID; and charcoal combined with oxygens and diffuſed in water, will form 
SELTZAR) or the AERIAL ACID WATER. The calces of metals the French 
chemiſts call oxyDs, Which fignifies a body impregnated with a certain of 0 | 
" of ngen, but not if m_—_ to render it e . | 
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THE ee 5 


LAvoiSIER then 8 the ſame experiments as be- 


fore related, and re-combined the 2 'ELASTIC FLUIDS, 7 
which he had ſeparately obtained in the two experiments 


of - as and reduction, viz. the 84 cubical inches of 
the AZOTIC AIR, and the 14 cubical inches of the oxv-. 
GEN AIR, and he produced from this combination an 
d ' ELASTIC FLUID preciſely fi ſimilar in all its properties to Ar- 
MOSPHERIC AIR, contributing in the ſame way to a re- 
petition of the ſame experiments, and poſſeſſing the ſame 


power of ſupporting animal life and combuſtion. 


; The philoſopher can have no remaining doubt as to 
the composition of ATMOSPHERIC Alk: but the circum- 
ſtances of theſe experiments might appear to him more 
corre, though probably at the time /e/5 clear to others, 
were it ſaid, that MERCURY, at a certain temperature, f 


overcoming the e * of caloric 55 and azotic air for 


If you take a bullet and divide it with a knife into NE parts, 3 
theſe be ſmooth and rubbed together, they will ſtrongly unite and form one _ 
hole, This is from a law impreſſed on matter called the attraction of cole- 
27 But ſhould a 1 of ſand, or any Na: exiſt, the particles being 


| divorced - 
5 + OE or the matter of Gs 


h 5 


* 


' OXYGEN, attracts and fixes within itſelf oxyoen *, (che 
baſe of oxygen air, for oxygen air is oxygen combined 
with a certain quantity of calorie :) hence its increaſe of 
weight, as its conver/ion into an oxyd or calx, and hence 
TX the AZoTIC, or LETHAL, AIR Jet us in the bell-glaſs. 
That, the temperature, being increaſed fo. the _ of 


divorced from each other, 3 the ſphere of e attraBtion, they a are no 


longer actuated by this law.—The attra&ion of coheſion in mercury, at the com- 


mon temperature, hinders the admiſſion of oxx dN, for which it has an ele&ive , 


attractiom or affinity, But when expoſed to a ſtrong heat, the caloric expands 
this fluid; that is, infinuates itſelf through the body, and ſeparates its particles 


(thermometers depend on this expanſive power of fire), and, like the pieces of 
che bullet where ſand interpoſed, the divided particles are no longer ſubject to 


the law of cohefion ; then it is they obey the law of attraction, and each atom of 
MERCURY attra#s to-itſelf a particle of oxYGEN, juſt as a loadſtone would 


draw to itſelf a particle of iron. The loadſtone only attracts iron. This re- 


preſents the term affinity in chemiſtry. The mercury did not attract the ar, 
becauſe chemiſts would ſay it had no affin:ty for it. 


* An experimentaliſt would illuſtrate this by placing a NEEDLE bare 6 


magnets of different powers. This would repreſent OXYGEN between the two 
attractions of the caloric and azotic air. As we may ſuppoſe a load ſſone to have 


an attraction for the NEEDLE ſuperior to the two magnets, ſo would it draw 


| THE NEEDLE to itſelf from ieſe, juſt as the Ty draws TY from the 


azotic air and caloric, the OXYGEN. 
+ This is a curious fact; the temperature being 3 the catore: 


alone overcomes the elective attraction of mercury for oxygen, and depriving ic . 
of that principle, the attraction of cohefion takes place with the particles of > 
cury, and we obtain then RUNNING MERCURY and OXYGEN GAS. To have 


recourſe to the note on page 12, the oxygen and mercury being ſeparated be- 


ond their ſphere atiraction, the caloric attracts to itſelf the oxygen, juſt as 


either of the magnets (ih the preceding note) would again attract to itſelf the 


NEEDLE, were it ns within its A N but ee : 
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the 93 for OXYGEN becoming now Wer + to the : at- 

1 traction of the ME ROURY, the OXYGEN is withdrawn from 
- 1 | the OXYD or MERCURY by the ſuperior attraQtion of Gs 
_ ealeric hence its decreaſe i in weight, and its reſtoration to. 
dad and ſplendour, and hence the produce of OXYGEN, | 

or VITAL; AIR, clearly diſplaying to us this important 

5 s 4 Tnar ATMOSPHERIC AIR 1s ACTUALLY | . 
« COMPOUND or Two HEAVY SUBSTANCES, AZOT * 

„„ AND OXYGEN; WHICH BODIES, WHEN COMBINED | 
5 WITH CALORIC, OR THE MATTER OF HEAT, BE-.. 5 
„ 708 COME AERIFORM, AND ARE THEN  AZOTIO AND. 
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” - Although theſe experiments furniſh us 3 a very. 


* ! 
* 


Gmple means 5 obtaining, ſeparate from each other, the 
two elaſtic fluids which compoſe o our atmoſphere, yet do 


. 
7 % 


2» That AZOT is a a ſolid abuse as well as OXYGEN, can hs ts Sg — 

experiment. That the application of heat ſhould render oxygen, and azot, gaſe- * 

ors is not wonderful, fince we often obſerve ice by the admixture of caloric ren · 

: dered a Nuid, and heated to 2 12, converted i into an aeriform and tranſparent gas. 

| 5 The hardeſt ſubſtance in the world, the piANHoNDο, may be volatilized -in the 
fame way. Mon. D' Arcet took a ſphere of porcelain china, and after cutting 

it into halves, confined a „ in the, middle; he then joined the two 

| ; ſections ſtrongly together. Putting theſe balls into a furnace, he afterwards 
„ unſcrewed them, and found the diamonds evaporated, and the place which they . 
b occupied empty, though he could perocive m no chink © or on — where over 
- the > 29 75 of the ball! _ RE 


wer. 


4 ö 555 REFS, 


overcome all the circumſtances which oppoſe this union, 


> and the firong affinity which unites oxygen to caloric, in 


MM MERCURY from its union with the aZotic air and the 


caloric, yet towards the end, when the azotic air is more 
pxygenous principle, combined with the azotic air, which 


: the MERCURY could not ſeparate. ad 


FIST 


L's 5 5 En, as will be hereafter proved. 


| Hey not give us an exact idea of the pro portion in- ck 
5 theſe two enter its compaſiti tion. For the attraction of 
BY 10 the MERCURY for OXYGEN is not ſufficiently ſtrong to 


ſuch as the mutual adheſion of the oxygen and azotic airs, 


- conſequence of theſe, though the OXYGEN is torn by the 


25 9 abundant, there will ſtill remain ſome portion of the. 


15 our climate the Peper grerally is 4 of azatic air to 1 bene. 
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-OXYGEN AIR. 


* ” 5 EE 
| 1 OXYGEN, 
"THAT OXYGEN Gas, is compoſed of HEAT, 
; « j ; f IF > 
. & LIGHT, 


will be evident from the following very FREE. experi- 
ment made by Dr. IxoENHOUsr. 

A fine iron wire, twiſted into a ſpiral &, being heated 
at its extremity red hot, and thruſt into a Jar containing 
only oxygen air, it inſtantly took fire, and burnt away 
rapidly t, exhibiting a bright light ſimilar to that of Chi- 
neſe fire · works, and throwing out brilliant ſparks, which 
fell to che bottom in the form of round globules g. 

At the beginning of the combuſtion there is a flight 
augmentation in the volume of the air in the bell-glaſs, 


from the dilatation cauſed by the heat; but preſently 


: * This was done to render the PTE more ftriking. 
+ This experiment ſhews that azotic air retards the union of ger with, 
bodies attracting it, and in ſome caſes altogether prevents it. 
+ Theſe were found cating: on the mercury, and are natural Martial 


ZEthiops, How much ſlower is the calcination or ruſting of iron in other cir⸗ 
cumſtances | | 


A 


after 


Fd 


after a t ae takes place, 400 40 mercury ri CY 
in the glaſs, inſomuch that when the quantity iron is 
| faſficient, and the AIR operated on is very pure, almoſt the ; 
whole air employed is abſorbed * or ſhould the quantity 


/ IRoN be inſu efficient,” the REMAINING AIR x unabſorbed 
will be found PERFECTLY PUREfF, 


The theory of this experiment is the Carne as th laſt : 
At a certain temperature IRON has a Arronger 22 znity for 
| the oxYGEN, than caLoRIc and LIGHT have. IT theres 


fore attracts to itſelf the OXYGEN, and CALORIC and 


evident to ber 1 : RE up | bs 


n That is, if 100 > gil of txox be 3 6 70 bie Fs 7 a” 
gen air, the whole volume of air will diſappear; and-as 70 cubic inches of 
oxygen air weigh 35 grains, the 100 OP of iron wel weigh, in its Te of 
oxyd or calæ, 135 grains. 


+ As the pure or oxygen air is « fans ks, + 8 „ air lefe. us in 
oy calcination of the mercury could ariſe only from the ara of ae. 
- Vide Experiment the F irſt, p. 8. Note *. 


s the calcination of the mercury, in the fr pete lafled end. 
4 the di engagement of caLoric. and L tour was extremely ſmall for 
each particular moment of time, and therefore not perceptible to the ſight. 
The heat, alſo, of the furnace was confounded with it, which made it neceſ ' 
ſary to relate the experiment above, where the combuſtion | of the Oe? was 
more rapid, or rather the decompoſition of che oxyc tx e 

When we are Gailing on the water in a ſtill day, diſtant objects . to meet 
1, but our reaſon corrects che deluſion. When we behold the ſun, moving 
From eaſt to weſt, phalolophy again aſſumes its empire, and we are convinced 
„ | It 


4 


_ LIGHT. becoming diſengaged t. , are rendered adtive and = 
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| Previous to out entering uf upon the lobe of the effect 
. | of air on the animal economy, it will be neceſſary o 
. ſhew, alſo, that WATER, though it be the ſolvent of a 
{vaſt variety of bodies, is neither that compound or /imple 
ö element formerly ſuppoſed, but made up of two VERY 
DISTINCT and DIFFERENT PRINCIPLES. 
The new and beautiful doctrine of the 19 ranch Sang: 
miſts, reſpecting the compoſition of air, the nature of 
en calcination, &c. was daily gaining ground, 
and obtaining the applauſe of every one, when an expe- 
riment performed by Dr. PRIESTLEY made i it for a while | 
totter on its baſis. 


In the middle of a long glaſs tube this iter expe- 


rimentaliſt put ſome CALCINED LEAD, and affixed to- 
| thee extremities bladders which were filled with INFLAM- ; 


* 2 


it is fationary. If we take a pRISsM , it diſplays to us a variety of colours; 55 
our reaſon tells us here alſo, that theſe colours ariſe from the xavs or LIGHT, 
and are not in THE PRISM,—ſo of the combuſtion of bodies, the caloric and 
light are not from 'THE Wax of our candles, but from the oxvo EN ain. 
which, as we have ſeen in this experiment, becomes, under certain circum- 
ob hs kt Vide 1110 the latter part of note te 5 page 24. 
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 MABLE AIRS, h Wp a i heat to Us - 
middle of this tube, he next ſqueeze 


d the bladders, and 


forced the INFLAMMABLE AIR along the tube. 
The INFLAMMABLE AIR ſoon diſappeared : no o- 
GEN Gas was evolved: but the RED LEAD quickly re re- 


aſſumed | its original metallic Pens PEER 


"A e then aroſe; whence this property in I- 


FLAMMABLE AIR which the ANTIPHLOGISTIANS would 
aſcribe to the evolution of OXYGEN GAS. 


" The favourers of the NEW SYSTEM were not able to 


deny the fact; and as the INFLAMMABLE AIR, which n 
was now called PHLOGISTON, had in this experiment : 
di appeared, they found ſome difficulty to perſuade the ſup= 
porters of the oLD DOCTRINE that the revival of the metal : 
could not be from the abſorption of the INFL AMMABLE 
AIR, as the RED LEAD had 1% a good deal of its weight, 5 


© ® This air Dr. PRIESTLEY obtained from diluted vtriolic acid poured on 
iren. Tren was therefore ſaid to contain a great quantity of this air. But the 
fact will ſoon appear that the air aroſe from the decompoſition of the water _ 


mixed with the vitriolic acid. . INFLAMMABLE or HYDROGEN AIR, Pg 


15 times lighter than common air, it is employed for ballons. 
 Tnflammable air quickly deſtroys life, whereas oxygen gas appears to 
be the very principle of life. It is conſiderably lighter than either oxygen or 


Common air. It explodes when it comes into contact with common air, but more 


eſpecially with oxygen air, orig any y in actual e be 
F : 
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and the Mee of. an addition of matter (if inflammable air 
be matter) could be no other than to give it an increaſe 
of weight. . TE, 8 

Fortunately for chrmiiey the Honourable Mr. ca- 
VENDISH, by paſſing an electric ſhock through oxygen air. 
blended with flammable air 't, produced WATER. The . 
reduction of the RED LEAD in Dr. PRIESTLEY? s ——_ 
ment was then no longer a matter of ſurpriſe. At a cer- 
tain temperature the INFLAMMABLE AIR overcoming the 
attraction of the lead for ox vH divorced it of that prin- 
Ph and uniting with it formed WATER. 

But that no doubt may be entertained on this 1 
f 1 muſt beg leave to relate an experiment which Was 
performed by Mxusxikx before a large aſſembly of the 
Academy of Sciences at. Fark. 


1 2 5 grains, by ache, of 3 5 5 grains of inflammable or 
kydrogen air, produced here preciſely 100 grains of waTER. In this experi- 
ment caloric is diſengaged, and the-$5 parts of oxygen and 15 of hydrogen 
| unite, which, being naturally ſolid ſubſtances of themſelves, become, if Ck all. 
1 anks Me expat, from * ICE; if 8 WATER. 3 [ 
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ow its is ſeparation into its vpn and 
2 CONSTITUENT PARTS Oxvokx. | 


* i „„ 


' MEUSNIER” 8 FAMOUS EXPERIMENT. 


* 


— 


5 * took 4. GUN-BARREL, | into which 3 FR 
pris pieces of 1R0N-WIRE flattened by the hammer. 
He weighed the whole with a ſcrupulous exactneſs. He 
then luted the gun- barrel to ſecure it from the imme- 
| diate contact of the fire. . was then placed in a Fur- 
I but fo inclined that water would readily glide down. 
He adapted to the upper extremity a funnel contain- 
ing water, from which. it could not eſcape into the gun- 
barrel but drop by drop. This funnel Was clgſed at the top 
to avoid any the leaſt evaporation of the water. At the 
lower extremity veſſels were adapted to receive any aerial ; 
product. To . every precaution theſe v were exhauſted 
'of their air, 
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The gun-barrel was now made red hot, and the 1 8 
TER from the funnel paſſed into it drop „„ . 

An aſtoniſhing «a of INFLAMMABLE AIRF was 
quickly obtained. 

Having aw the luting, the gun, barrel with its 
contents weighed conſiderably heavier than before; and 
the acqui red weight of the gun-barrel being added to 
the weight of the inflammable air thus produced, was 
preciſely che weight of the WATER. expended i in the pro- 
ceſs: and the 1R0n-wirE found in the barrel (the pro- 
ceſs being over) reſembled in every reſpect iron that has 


been conſumed i in oxygen air, that | 15 it was ee an 


25 


exyYD + or IRON, E e 4 


1 


EEO 


Beben we enter upon TL main 1 object of. this work, 


it will be neceſſary alſo to eine the analylis of FIXED 
AIR. | | 


This 1nPLAMMABLE Arx was generated from the hydrogen of the 
water, which united with the caloric of the furnace in its paſſage through the 
barrel. INFLAMMABLE ATR the French chemiſts call HX DROGEN 2 
* from the Greek words vIwe water, and yeivopans to beget, 


+ 4 CALX, which Accounts for the oxygen; the other conſtituent principle 
of WATER 
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CARBONIC ACID. ATR, OR FIXED: AIR; , e 3 | 


Oe its. nds | into its . 5 
2 CONSTITUENT PARTS. e AIR. 


"Ma. N of Banne College, Canbiitgs, 
| having procured a glaſs tube hermetically ſealed at one 
end, luted it over with clay and ſand to prevent the ſud- 
den action of the fire. He then introduced into it ſome 
PHOSPHORUS and powdered MARBLE® , and having cloſed | 


the open extremity, he 5 to the tube a quick _ 


and the reſult was, when cold, 5 
- PHOSPHORIC | ACID 05 combined with calcarenus | 
. 1 | 


2. Puosrnonus Sol with the ſame 1 "+ 


4.0 BLACK SUBSTANCE, which differed i in nothing 
"from CHARCOAL made from vegetables. N 


. Re ET any + 3 on „ FIXED AIR is given out in great 8 
| abundance. Mr. Tenant therefore aſſumes this data, that marble contains 1 
ED AIR. As the reſidue i is vitriolic acid and CALCAREOUS EARTH, . ; 
is Known alſo to contain CALCAREOUS RARER: is It og i eo 
+ Phoſthorus and oxygen.” The anſwer to this natural rene, 8 „ 
this enden 7 is "Y demonſttated over leaf. | 
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II VITRIOLIC ab be poured on MARBLE, THIS | 
AC1D poſſeſſing a ſuperior power of combination or at- 
traction for the calcareous earth of the marble, than the 
carbonic acid + has, it unites with the calcareous earth, 
and the carbonic acid, becoming diſengaged, attracts to it- 
ſelf calaric 7: and . in the form of gas ll. 

| OXYGEN, combined with 


ManBLE is — a} CHARCOAL, or the cites 
_— of 3 Bodies, acid; and 


a | CALCAREOUS EARTH. 


” 


The theory of this experiment will be now really under- 
At a a certain temperature PHOSPHORUS (which is is a 
Ainple body) overcoming the attraction of the charcoal - 


for oxygen, deprives the CARBONIC ACID of its een, 


4 


and becomes, i in conſequence, 


15 PHOSPHORIC ACIDS, which unites with the cal · 


careous earth. 

* 1 and oxygen. 5 „„ 

I Charcoal and oxygen. FIXED ATR al? oxygen, and eALORIC. i 

+ The cALokle proceeds in part from the witriolic acid; which acid, if 
_ poured on water, will almoſt make it boiling hot, to the no ſmall aſtoniſhment 15 
of perſons unacquainted with chemical operations. Since I cold bodies, coming 
into contact with each other, give out heat, nar we ſee, _ be i in a 
| dormant or neutralized ſtate. es 

| Viz. CarBoNIC ACID GAS, or FIXED AIR; which i is charcoal N | 
* eveygen, and a certain quantity of caloric, 95 p. 235 1 ®, 

5 Phoſphorus and oxygen. ; 


The phoſphoric acid 3 faturated* _ with the calea- 
reous earth, we have alſo, 
. PhospHoRUs united with calcareous earth. 4 

3. The CHARCOAL L of the marble ; is left x us in its it bs 

ple flate +. : 

""I'he proof, by ſyntheſis, that the contents. prin- 
ciples of FIXED AIR, are charcoal, and oxygen AIR, 
is more beautiful, as yang eaſier underſtood. | See oyer : 


leaf, 


N — 5 - 


, THE 
* If diluted vitriolic acid be cats on N an . ho : 
the extrication of fixed air is ſeen; when the union of the witrialic acid 
and calcareous earth * it is ſaid to be SATURATED, the efferveſcence 
now ceaſing. „ | | 
« 7 The n . 3 it was ber . being earned 
fom it, by the ſuperior attraction of the PHOSPHORUS. © $91 


© + We owe our firſt knowledge of IX ED Air to Dr. 8 but that 
avater abſorbed this air upon agitation, and was made Seltzer or Pyrmont watery 
and that if iron filings be put into this acidulated water, it became a chalybeate, 
we are indebted to the happy induftry of Dr. PRIESTLEY. \ 
Ihe reader may, from the above account, doubt whether Mars LE con 
tains FIXED AIR (charcoal, oxygen, and caloric), or only the CARBON 10 
| AC 1D (charcoal and oxygen). We ſee, indeed, water abſorbing a large bulk. of 
\ FIXED AIR» But does not ſome portion of its caloric paſs into the cald water, 
and hence the condenſation (if I may be allowed the expreſſion) of the FIXED | 
' AIR; for if a ſmall heat be applied to the aeriated water, it parts with its 
' FIXED AIR» The ſabjed i is yet ſomewhat obſcure. If ſulphur be burnt in 
oxygen air (oxygen and caloric), VITRIOLIC ACID is gradually formed from 
the combination of the ſulphur with the oxygen, and the caloric is diſcngaged: 
If hydrogen or i ammable air be burnt in oxygen air, the combination of the 
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'T HIS CHARCOAL ® Mr. TexanT HG burnt in oc. 
| gen air, which was converted into an ACID GAS, whoſe 


weight equalled the ſum of the weights « of the charcoal 


| Which had been burnt, and the : 9 8 air n 2 


5 Tunis acid GAS had all the properties of FIxED AIR. | 
It was readily upon agitation imbibed by water, which : 
acquired the ſparkling appearance and taſte of Pyrmont 
and Seltzer water. This acidulated water diſſolved iron 
| filings, and became a perfect chalybeate water. Tas 


AIR Wei ighed heavier than common air. A candle being 
put in it, was quickly —— iſhed, and an animal 1 died 


conpulſed i in ity. 


en with the exygen is very rapid, and wATER is formed, and the caboris 
is ſuddenly diſengaged : but if VITRIOLIC AC1D be poured on WATER, 2 


conſiderable quantity of caloric is then alſo diſengaged, which ſeems to prove, 
that in the condenſation of airs, on their ne into > ſolid Wee ys a - 


fortion of their CALORIC is diſengaged, 


8 


* Any « CHARCOAL would have had the 8 eck. 


+ FixED Alx, or the CARBONIC ACID AIR, is compaſal of 23 3 
3 to 72 of oxygen air; or, in other words, 144 8 inches 1 hw * 
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3. Cannoxre WELLS 
4. Cnarcoaly Pies I” 


5. PHosPHORATED 


CHARCOAL, = 1 
6, AmMontac, - | - » 
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Rt by ſlow diſtillation, 
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1. War zn) = [oxygen, |& Hydrogen, 


& chircol 


& charcoal, - 


charcoal, 
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© HyDROGEN, and 
CHARCOAL. | | 


ANIMAL SUBSTANCES give the ſame produfs in 
diſtilation as the cruciform® * tribe of plants, VIZ 


But as theſe ſubſtances contain more hydrogen and azot 
than ſach vegetables, they therefore produce a greater” 


That 
* From 8 vegetable fubltances excepting he cruciform plants, We * 


FIRST. 


% 


Sc fot. 


2 — 888 8 - 2 
n 


1. Warkx - =» oxygen, | & hydrogen. 


| bo 
N 98 g 
FIRST EXPERIMENT. 
.- ELEMENTS. | 
: | ; 1. 2. 5 3: | 


2. On, - - = 0 — hydrogen, & charcoal hy will be proved). 
3. Cargortc ACID, enge, 1 & charcoal. 
4. CHARCOAL. f PN ' 


ot, in other words, we obtain w AER 3 with CARBONIC ACID, on 


2. HYDROGEN. GAS, = 4-- 


unvolatalized by caloric, CARBON Or CHARCOAL, 
But had the heat at firſt been conſiderable in the furnace, we ſhould ve 


had wy the e inſtead of WATER, 


SECOND 8 e Lis ht 
ELEMENTS. — | | 5 on 
— ; 2. | : 95 
1. CaR BON ACID GAS, oxygen, | — — | charcoal, ; | & caloric. 
The oxygen under theſe circumſtances has a greater 5 for carbon 
than for hydrogen. . And inſtead of oIL, 


agus | 25 bt 
The hydrogen having in this caſe a, 1 3 for —_—= than for | 
3 charcoal. . 
Cuancoal. 
It is an axiom er, chat i in all its operations nothing i is created, 
but only a new arrangement of parts takes place: tor the Prey f matter ſtill 


155 owains the ſame after every proceſs. . 


In the SECOND EXPERIMENT We have ſeen 3 matter reduced to 
inn primeval elements, KYDROGEN, OXY GEN) and CHARCOAL. If we care- 
fully aſcertain the quaritity of uypRoGEN and CHARCOAL produced in the 
firſt experiment, and compare this quantity with the quantity of uypRoOOEN 


uur, which correſponds exactly with the weight of the o1L. 


Pha a ABLE O1L is TO TON of eas and FRAN... 


the ſurface of which floats ESSEN TIAL o1L,—and there remains in n the retort / 


F 


and CHARCOAL produced in the ſecond" experiment, we ſhall find a Joſs or 
deficiency of theſe uo ' imple elements in the produce of the FIRST EXPERI- 


| 'GETABLE OIL; of hora 3 will appear e evi- 
dent from the following analy/is, or N 01 ANI- 
MAL OIL into its conſtituent principles. . 
of animal oil a final quantity | 
of waTER is formed by the union of the oxygex contain- 
ed in the air of the diſtilling veſſel, and the hydrogen of 
the oil. We can at length, 
decompoſe the whole oil, and convert it into WATER 
(oxygen and hydrogen) and CHARCOAL, and the weights 
of the CHARCOAL and WATER will be found exactly 
correſponding with thoſe of mo OIL and the oxY "GEN 
AIR conſumed. ; 


J cannot help here obſerving the uſe that vegetation is of to 2 ks as 


firft diſcovered by Dr. InGENHousT, in a furniſhing the atmoſphere. during the 


day with abundance of VITAL or QXYGEN AIR. Dr. PRIESTLEY'S experi- 
ments likewiſe prove that vegetables abſorb the nox10vs AIR (fixed air) pro- 
duced from combuſtion, reſpiration, and putrefaction; for which hoy he 
received the thanks of the Royal Society. i 
Dr. Frank Lix, in writing to this illuſtrious experimentaliſt, ſays, « That 
the vegetable creation ſhould reſtore the air, which has been ſpoilt by the ani 
mal part of it, looks like a rational ſyſtem, and ſeems to be of a piece with 
the reſt.” Having obſerved the rapid increaſe that plants had in air Fatal to 
animals (fixed air), he adds, 66 © This ſeems to prove that e is taken 
from the air.” £7 . 

It now appears that the veſſels on the under ford of leaves able 
WATER from the air, which paſſing along the capillary tubes of the ſuperior 
ſurface, by the action of the ſun, and the influence of light, becomes de- 
compoſed, and the nVDROOEN of the water unites with the ſubſtance of tie 
plant as one of its principles, while the ſuperabundant oxYGEN is thrown out 
| in the form of the PUREST VITAL, or OXYGEN GAS, 


y frequent diſtillations, 


But 15 


1 


But ſhould the reader have any remaining doubts on 
this ſubject, he will be convinced 1 the peruſal of 15 


eee curious accunt. 
By an arret from ve en uh al of * 


InxocenTs at PARIS, which had been the common re- 


ceptacle of a great part of the dead of that city for many 


centuries, was directed to be removed. It was compoſed 
of different burying-places. This name was given. to 
| excavations about 30 feet deep, and 20 in breadth, dug 


in the cemetery of the Innocents, in which were placed 


— 


in tiers the bodies of the poor, incloſed in their coffins, . 


The neceflity they were under of aggregating together a 
great number, obliged the men employed in this buſineſs 


to place the coffins ſo near to each other, that theſe graves 
may be conceived as filled with 2 maſs of dead bodies, ſe- | 
parated from each other only by flight boards. Each of 
theſe graves contained about 1 500 bodies. When full, 
0 the laſt row was covered with about a. foot of earth, and 


| a new cavity was opened at ſome diſtance. Each cavity . 


- was filled in about three years. The number of the 


dead, relative to the extent of the church-yard, regu- | 
| lated the re-qpaneng of the ſame ground at periods of vari- 
| ous extent. The ſhorteſt time, however, before an 


opening Was made in the ſame len was 1 5 e | Ex- 


I on, | Perience 


; 2 bo 
2 3 4 
— . VA 


perience had taught theſe grave-diggers that hir period 
was not ſufficient for the total deſtruction of the bodies, 
whilſt 3 it made them | wg ; with the change which 
we are about to deſcribe, © #06 

The opening which the French abi 305 ordered to 
firſt made, was that of a grave which had been filled and 
cloſed up for near 15 years. On raiſing the covers of : 
ſome of the coffins, which were in perfect preſe 


we ſaw, ſay they, the bodies enveloped in linen, which 5 


marked out the ſhapes of the different regions; but when 


. S e ſy « fot duftile, whit 


Tag maſſes every where e the b bones. They 
ſſeſſed little ſoligiryy! ang:3 yielded. to preſſure. This 
ſfubſtance had no unpleaſant ſmell... The grave: 
had not the ſmalleſt repugnance to handle it, and they 
called this ſubſtance; which ſo _ rtled the French 
_ philoſophers, by the term FAT. te rept cont 9 
After examining ſeve 


er bodies with great attention, 
they found that all the woah were not equally advanced 
in this proceſs. In ſeveral, portions of muſcular Las, 


eee 5 its . texture and reda; iſh colour, were 
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aul viſible, amid great: maſſes of a WHITE FATTY SUB= | 
- STANCE. 

In the bodies of women, e of eee 
Mn ſhewed the glandular ſubſtance of the breaſts, 
changed into an homogeneous matter of peculiar white- 
neſs, very much reſembling spERMACETI. The face was 
not recogniſable in the greater number of bodies. The 
various parts of the mouth were not to be diſtinguiſhed. 


The jaws, ſeparate from each other, were ſurrounded 


with various portions of fat, and lumps of the ſame mat- | 
ter occupied the cavity of the mouth. The cartilages of 
che noſe underwent a ſimilar alteration. - In the place of 
eyes, the orbits contained only maſſes of fat; and the 
ears were changed in a ſimilar manner. Ry 
alp, though altered like the other parts, ſtill 
' the hair. The brain was bah found changed int 
che ſame ſubſtance as the other organs 

In the abdomen: there were found irregular maſſes of 
the fame fat of various ſizes. In the thorax were {mall - 
Ieces of a fatty matter, of a reddiſh colour ; and fome- 
times there were obſerved. irregular round. maſſes, 
whey Gngad.14-be formed of the fat and kbres of the 
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The marrow; alſo, in the center of the cy N 
bones was wholly converted into a very pure fat; it even 
infinuated itſelf between the bony plates, bling * theix 
interſtices. 8 
Although there is no doubt I 8 
tity of this matter is larger in the bodies of "BIR as 
have been fat than in thoſe who have been lean, the 
facts we have mentioned, prove that other parts, beſides 
the cellular texture, and fat it contains, are ſuſceptible 
of this alteration. The following obſervations are de- 
cifive with regard to this point. It is to be preſumed, 
that the greater number of bodies found in this common 
grave, were, previcus to their death, emaciated by 
diſeaſe, and in theſe the. bodies were found unzverſally | 
converted into fat, which we c⸗ cannot n to have chad 
a previous exiſtence. Vj 

Our curioſity was  faſlciently mi continue theſe 
— to extend our reſearches into other church- 
| yards. In thoſe where bodies were buried in common 
graves, we found fimilar appearances. We met with 
the fatty matter in a ſafficient variety of cemeteries to 
convince us, that the formation of this ſingular ſubſtance 
was by no means peculiar to the ſoil in which we had at 
firſt . * but Ws it : takes place every where; 
* | where 
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= 5 ö where bodies are depoſited i in great numbers, cloſe to one „ ö 
. another, excluded from the action of external agents, ana 
1 7 expoſed folely to the effects of their conſtituent prin- | 


ciples. - pe OY LW. „ 


I 


| op 


0 J OS F could dijfain no poſitive information relative to — — 
| 4 FR 4 what became of the bodies after they have been once 
; ; 1 Changed into fat; the oldeſt and moſt ee N 5 
NY 5 4 Tigger knew nothing of this matter, ) 8 
1 =. This converſion of the ſeveral parts of the human „ 


F 5 1 body into true anima! fat, muſt ariſe, ſays Monſ. Ps 


| l W LAvolsIER, from the diſengagement of Azor, ——_— Ty 
contained in all animal ſubſtances, leaving behind the 

1 > hydrogen and carbon, which are the elements e for 
i. BE: 1 h of FAT or OIL, TE . 8 > 


3 * N : * 
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* 
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= . Such are the phenomena taking place during the 
F 3 8 diſſolution of bodies buried in the earth; 
„ phenomena heretofore equally unknown and unde 

ſcribed, fo that even words were wanting to ine our 
1 | ideas, The preſent muſt merely be conſidered. as avery 5 
4 3 ED. eee outline of the picture, which poſterity muſt | 5 
1 ba Z allup and finiſh.” For this purpoſe it will be neceſſary z 
1 p<. . ; to live among the tombs, to follow up a long and re- 
. N fo 4 8 of peated examination of various graves, and beſtow inde- 
| . Eg — fatigable en on the moſt . as well as - 
* . = | 5 . | | ” ET IT . the 
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the moſt melancholy of all purſuits. But even theſe 


obſervations, which an accident, fortunate for 
phy, created, deſerve. we think A a place among the ms e 2 
_ cords of uſeful ſcience *, EE oo EEE — 


N 98 5 75 : f THe: ; - Ms, | EY Gs : N 1 . f f a 
The juſtly celebrated Spaniſh traveller, the Rev. Mr. Towns END, who EE © = 
unites with the accompliſhments of a gentleman, the profoundeſt erudition n, 0 


has, we have been informed, buried a cow, which died by accident, in a | 1 
water meadow at Px ws EY. The grave is but-ſlightly covered with earth, and EO 4 
- a conſtant ſtream of freſh water continually paſſes over it. PP.. 

Should the reſult be, the total converſion of the muſcular fleſh of this cow „ . — 


into ſpermaceti, or the fatty Subſtance much reſembling it, which is expected 1 7 : ay 
- to take place in about fix months, we make no doubt, but that the public S_ „„ 2 
be favoured with the theory, and method, of this truly admirable and uſeful — — =» 


be I 


3 | | | | | SET | : » 
5 The ſpermaceti formed by this converſion, vil be, probably, worth a Es F 55 
Four or five pounds. 955 e 
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* ON PUTREFACTION ;. 


OR 


* 


— 


IHE RESOLUTION oF ORGANIZED MATTER 


rs” | 


ITS CONSTITUENT PRINCIPLES. | 


PUTREFACTION is the great proceſs appointed by the . 
Cxxaron, for the reſolution of animal and vegetable 

ſubſtances into the elements from which they were firſt 
bormed. By this proceſs, the oak and the bramble, the 
© cedar and the hyſlop, fruits, whether delicious, or nu 

— tritive, or acrid, or poiſonous, the moſt beautiful of the 


CARA ns Ns Is 


. human ſpecies, and the moſt frightful of the other tribes 


' * , of animals, are all reduced to one common lot: they 


finally return back to their ti and primeval ele- 


| ments s. 


* 


+ * Warr and AIR, ſays Sir Is aA NEwToN, compoſed of old worn 
partieles and fragments of particles, would not be of the ſame' texture and na. 
ture now as at the beginning, did not the primitive particles of MATTER Con- 


tinue entire, and compoſe bodies of one and the ſame nature and texture in all 
* ges. The changes of corporeal things are to be placed only in the various ſepa- 
1 . N f 5 5 Hg - | 

3 rations and new afſociations of theſe permanent particles. Op rics, p. 376. 
4 
+ 1 i 1 
2 | 1 2 1 - 
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reſolution of 3 Aalen ohio 0 
Sed is equally wonderful with their fo 
is alike by regular; and invariable laws: 
plant brings forth. its own kind, and every animal its 
own ſpecies. ” 'heſe live; they are nouriſhed, and ſilent- 
ly haſten to decay ; ; they paſs hack to their elementary. 
Nate, and are again employed. as the confli it parts of 
other vegetables and other animals.” Such, with teſpeC 
to the material part of the cre 
cle of LIFE and DEATH! A circle in which nature 
keeps her ſteady rounds, and moves laws 
| eſtabliſhed by the ALMIGHTY, = 

Vegetable ſubſtances which conſiſt of HYDROGEN, 


OXYGEN, and CARBON, maintain for a long while their 
organiſed ſtructure, and putrefy with difficulty, Having 
5 paſſed through firſt the vinous 185 and _ the — 


555 The firſt effect we ſee produced on oil tobt which have loſt 
their VITAL PRINCIPLE, is the deſtruction of the equilibrium, or juſt union 
of their three conſtituent principles (4ydrogen, oxygen, and carbon), by the ac- 

tion, or operation, of heat and mwaiflure. The oxy ce unites with the care 
BON, and the fermenting juice is covered on its ſurface with carbonic acid gas. 


The ſpecific gravity of the liquor is now conſiderably diminiſhed, and if ex c 


poſed to diſtillation, it affords a light inflammable ſubſtance, called AL. KO not, 
or SPIRIT OF WINE : Which, as we might reaſonably expect from the vo- 


latilization in great part of the carbon and oxygen, is almoſt entirely made up 


ion, is the amazing eit- 
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| Jarmentatins®; they x: length 
1 trefaftive ferment f, and the HYDROGEN of the vegetable 

elcapes i in the form of hydrogen gas, while the OXYGEN | 
and CARBON evaporate in the form of carbonic acid gas, 


* 


become ſub 


Abe f. 


leaving nothing behind but a ſmall refiduum of carbon. 
e ene. „ 3 N 
It is different with e containing a perten of - 
' AZOT. The equilibrium of paris is deſtroyed. 
Hence it is that animal excrements, which contain, like 


other animal matters, a quantity of AZOT t, are added 


tothe elements, capable of putrefiQtion, u to form ee 0 


| 1 care 


” 


of the other vegetable principle, hydrogen: for if 8 ounces of sP IRT or 
\. WINE or ALKOHOL, be burnt in a confined apparatus containing only oxygen 


gas, the product will be 9 ownces of WATER. The ALKOHOL, having in this 
caſe increaſed its weight an ounce, muſt have attracted ſomething, and this 


' femething can be nothing elſe but 0x von, the baſe of oxygen air, and the ca- 
Lokte of the oxygen air being ati is ſeen i in its active form I the | 


combuſtioa, 
* This ſecond fag of 3 8 as it is called, is no- 


| thing more than the adſorption or imbibing of OXYGEN from the air. 


+ When the ſpontaneous decompoſition is ſuffered to proceed beyond the 


 acetous ys then the third 925. or PUTREFACTIVE e takes 
KS "is 1 


+ The babe i is ni wy perecived 1 in inet er, 


| Theſ either putrefy immediately; or, if the putrefaction be adore 1 cither 


4 the other . theit duration is top ſhort to 5 ee „ 
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The addition of Azor not only accelerates 1 


factive proceſs, but the azot combining with the 7 
e affords a new product, which is AMMON A 
or VOLATILE ALKALI®, | Monſ. Bertholet has proved, 
by a variety of experiments, that AMMONIAC is pro- 


duced by the union of azot and hydrogen, for if the ab 


in the animal ſubſlances be diſengaged by the action of 
diluted nitrous acid, No AMMONIAC will be produced, 
and in all caſes putrifying ſubſtances furniſh. A,, 
nd y.in proportion. to the ax they contain. 


The following experiment alſo muy proves s the © com- | 


poſition of AMMONIAC. TVC 5 

If AMMONIAC be combined, ſays Monf. Founczor, 
ib a METALLIC OXYD, the hydrogen of the AMMO». 
NIA will unite with the oxygen of the METALL 10 OXYD, 
and form water, whilſt the metal is revived, and the azet, 
— leftyfree, will unite with the caloric and aſſume ne. 
form of a gas or air. i 

AMMONIAC has a FN penetrating 8 | 1 the 
DH of animal ſubſtances ſometimes AMMONIAC 
Fenn which is * perceived by i its ſharpneſs | 


* 


* This 3 not aer exiſt in the PR A but is. 


formed by the coins 1 a certain ee of two o of its goes 


” 1 gl * 
; 
* 
x 
A 
? 4 
* 
4 * * . 
2 
8 * 
I 4 / 
4 5 80 
1 * 
ö 4 


771 x * OS N F 
-& 


- 


N +2 
1 Oe 0 n Te © SIRI d - * e # RO W 1 ; < b F 
2 q 6 7 L N b os * ** ſs 3 ©2997 WER Nr N 8 ron n... * 4. * 
. 8 24221, eee ee OL OG n W 
2 1 1 _ 29 — * „ . Fat YL, 2 . 2 ar N 2 < _—_ N een 
— eee 2 3243 nat, ESE r 88 A r NN 1 5 294. e 
* 9 S ? 8 — e LL. One ao PUG i is CIR el. Wei TUES, LL e bend Eid 
8 4 2 Mo 7 N N N l 7 9 F ue 0 L \ we 5 1 n 7 OD Ce Ra = 4 oh 3 * 5 F 
8 . ö = * a 
; « 4 


n 
* 8 


was 


upon the eyes, ha wr as in putrid herrings, the 
 PHOSPHORATED HYDROGEN. GAS'is moſt abundant, _ 


ProsPHoORUS is found in almoſt all animal ſubſtances 
and i in ſome _ e give indeed a kind of animal 
hf. FO, 

It is „ to AMMONIAC gn and azot) and 
PHOSPHORUS diſſolved in HYDROGEN GAS, that the 
' factor ifuing from the putrefaction of animal ſubſtances | 
depends. This vapour is highly hurtful to animal life. 
When accu mulated, if the pick-axe of the grave-digger . 
unfortanately ruptures the coffin, it burſts forth, and 


| oftentimes proves fatal to the ſexton, and is ſeen to affect 


even perſons at a di iflance with vertigo, nauſea, and un- | 


ceſineſs. May we not conceive, that a poiſon ſufficient- 


ly fabtle to produce the immediate death of many 


when it firſt eſcapes from the place where it is confined, 


may even after it is diffuſed in the air retain virulence 
enough to injure the delicate animal fibre? After having 


obſerved the conſtant dread that grave-diggers have for 


this poiſonous: vapour, after having ſeen the cadaverous 
eneſs of countenance, and other marks of the gradual 


action of a ſlow poiſon ſo evident in the appearance of 


all men employed much in church-yards, it is impoſlible - 
not to believe that the air in their immediate neighbour- 
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103 3 in ſome meaſure, e The heath of the 


inhabitants *. 


*The ſame . als appearance is obſerved alſo in . who live in 
places where animal ſubſtances are allowed to putreſy. Mr. Car zv, in de- 
ſeribing the dreadful fever which laſt ſummer prevailed in PHILADELPHIA, 
and ſwept off above 4000 perſons, emphatically ſays, . Shall I be pardoned 
for paſſing a cenſure on thoſe, whoſe miſtaken zeal led them, during the moſt. 
dreadful ſtages of this calamity, to crowd our churches, and aid this frightfol 
enemy in his work of deſtruction? who, fearful left his prayers and adoratgons 
at home would not find acceptance before the Deiry, reſorted to churches filled 
; avith bodies, where, with every breath, they inhaled a CONTAGIOUS AIR. 
To this Angle cauſe I am bold in aſcribing a large proportion of the mortality. 


1 hope,” he continues, t the awful leſſon ſome of our congregations hold forth © 


on this ſubject, by a mortality out of all mays to their numbers, will ſerve ” 
as a MEMENTo at all future times.” 

This benevolent gentleman would not ſurely wiſh to prevent 3 "RR 
aſſembling together, eſpecially in times of calamity, to pay their worſhip to 
Tux Sup REME BEING, from whom every bleſſing that we enjoy flows, and 

on whom we utterly depend; but he ſhould rather caution us againſt ſmall 
| churches, and the abominable practice of burying the dead in them, and thus 
converting the temples of Gov literally into bone houſes. 

The pariſh church of St. LawzENCE, in the Is LE or Wicur, . 
be crowded, if the congregation conſiſted of more than 20 perſons; with a 
ſtick of a moderate length you may reach to nearly two thirds of its height. 
MzzTING-HoUSES uſually carry with them the ſame ohjectien. 
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almoſt infinite aſſemblage of nerves ! . 
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Sock f farmajion. ir in ay other _ the folidg muſt | 
have occaſioned great inconvenience. Here it is. * 
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over all the elements, and over every creature: 
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eclaſy, as we ſhall no ſooner recover from, than com- © 


| plain of our want of 5 efficient. inclination and ability i —- I 


agonre ſuch. MARYELLOUS EXCELLENQY. 


e : f Fe 5 a 2 =? 6 _— 
>>> * ; 


Hao are ARTERIES, the rivers of our little The Arteries, 
world, that, ſtriking out as chey go into numberleſs 
fall canals, viſit every fireet, TO "OP ae m e 
the vital cit. 51 5 8 ts 
They are not, like ſeveral of the dein near the 


ſurface, but placed at a ſufficient depth, and thereby | 
are more ſecure from external i Injuries. 


1 
„ 


CY 


The ARTERIES alſo eammunicate by collateral 
branches with each other ; fo that if any thing bloc P ; 
or Araiten the direct paſſage, the current, by di Jr ing 

- to this new: channel, eludes the impediment, flows on, 
and foon 1 egains its wonted courſe. 


; X $a . : \ 
i” * 


Fj 


meren, The blood thrown from the heart dilatee inſtantly 


the ARTERIEs, whoſe fibres by their irritability, or 

elaſtic power, react on the blood: by which means 

; as they propel it onward, they v;brate againſt the 

> | finger, and much aſſiſt the phyſician i in the Gorey 
4 e cure of — | 


J 


The Veins, De extreme branches of ARTERIES terminate in 


VEINS, which may be conſidered as uniting again 
FE larger branches; then again into een ? 
Al larger, and fo on continually, till at laſt they 
form one large Pipe © or trunk, which reconveys a 
blood to the heart. 


The Din. The ARTERIES are compoſed of ſeveral principal 


tion betwixt 
, eee 1 placed e on each other. One of 


pn £9705 highly elaſtic. 
| The veins, not being deſigned to 5 0 FR 
ſome function AS the Arterien, want this elaſtie coat, 
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and the texture of the reſt is conſiderably lighter; 5 . 


| ſuch an exact economiſt is nature amidſt all her libe- 
nan! „ ̃ 


| At the root of the 'ARTERIES, , and in a? inner 1 The Ene 
of the veins are placed little sLuleks or VALVES, 


which by ſinking, and riſing n ” and _/out 

_ the canal. 1 „ e 
Theſe are found only where 40 blood is a 

ed to climb, for where the "mn. * they . 


Ayo. 188 mm . 


. 


1 che centre of the breaſt, between two ſung The Heart 
maſſes, known by the name of THE LUNGS, is de- 
1 a fleſhy and hollow pyramid, called the | 
HEART. This pyramid has its apex turned to» . 
© wards the left ſide, and i is the KAIF, SPRING of- the . 
e machine. | 


The ramifications of the BRONCHIA, or Wiun- 
PIPE, which are diſperſed throughout the LUNGS, The Lungs, | 
carry thither the vivifhing air, which, by acting on 
their ſpungy maſs, opens, dilates, and extends them, 
and Þy Fat means facilitates the courſe of the blood. > 
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tions on 


tbe . e 
Per formi 


the Circu 


tion of the 


Blood. 


the circulation of the blood. But how greatly does this 


nd 


0 Such indeed are the admirable organs deſti + 


imperfect ſketch fall ſhort of the reality! How in- 
capable are theſe outlines of OY the beauties 18 0 


this noble ſubject ! 


There is in the ecnbidbrition of the organs per- 


forming the circulation of the blood, an air of gran- 


deur that ſeizes forcibly on the mind, aye PONG. 


it with the higheſt admiration. - 


Fur leſs magnificent in its plans, leſs ri al in the 


execution of them, HYDRAULICS offer us but faint 


Images of this miracle, in thoſe machines, by means 
of which water is diſtributed into SE Gwe] of a 


| FE city. 


The works of the Cararor muſt be compared to 


the emanations of the ſame 1nrIxITE MIND. Ever like 


himſelf, Er has impreſſed on all his productions a 


ſtrate their divine original. 


character of nobleneſs and excellence, which demon- | 


V 


But what are thoſe excellent diſcoveties at obs | 


has made, compared with the beauties that are ſtill 


concealed from our view 1 The gloom of night veils 
many important truths concerning the animal body, N 
and * are deſirous of en it chaſed away. Will. 


the dawn of that day ere long 
learned world? or is the time of its braking © f 
| Woe ett: | 


1 The GLANDS Jn an aſſemblage of tortuous ve, The Glands: 
eli, an ores We Jeeming OO n. 8055 2 e 
regular. . | 55 og 
We cannot as yew penetrate into hs yt of SE : 
CRETION 3 all that we know is, that thoſe fluids faid _ 

to be ſecerned are not abſolutely contained within th 

blood, any more than the peach, nefarine, or other 

| R | fruits, are principles altered from the earth, and water, 
which nouriſh the tree. 

| Nevertheleſs as the ſeven notes of mufic dj ifferently 

5 combined, and the twenty-four letters, form the whole 
of harmony, and language, ſo may all theſe fluids ariſe 
from the change of combination of Primitive parts, by 
1 machinery that no o chemiſt FO ever hes able per- 
fee to imitate. e 55 „„ 
But if we cannot unlock the whole of b theſe tab . 
lime operations, we ſhall at leaſt ſee enough to excits © 

our admiration ; and, from the fetch J have from 
given of SOME LATE CHEMICAL Disco. 
b VERIES, and the view I am about to take of THE „ 8 

„„ 5 AEN e 


| The Muſcles. 


* 


5 XVI 


\GENCY OF OXYGEN AR IN THE ANf- 
MAL BODY, we may yet entertain. ſome feeble 
hope, that a glimmering of light will, in this age of 


inveſtigation, be darted on theſe ſubtle and hitherto 


W 122 ſubjeSts. | 


We have NERVES, which ſhoot out their fibres 
from the brain, and when remote from their ſource 
are ſurpriſingly minute, which ſet the muſcles to work 
at the command of the will, —and diffuſe ſenſation 
throughout the body and upon any impreſſion from 


without give all needful intelligence to the ſoul. 


We have MEMBRANES, thin and flexible cover- 
ings,—to enwrap the fleſhy parts,—to connect ome, | 
—and form a ſeparation between others. 


We have MUSCLES, compoſed of the fine/f 


fibrils, yet endued with incredible ſtrengtb; — faſhion- 


ed after a variety of patterns, but all in the higheſt 


taſte for elegance and uſe. Theſe execute their 


fundtions as quick as lightning. Were we to remove 


ountains, we could not be-more aſtoniſhed, than that 
this n theſe en ſhould obey the order of the will, 
3. „„ To 


4 


6 turn the Ewe or OY hs lever, is MY 
and weariſome. But we work the vertebræ of the. 
neck, with all their appendant parts; we advance the 


leg with the Whole incumbent body; ; we riſe, we 
ſpring from the ground; and though ſo great a weight 
is raiſed, we meet with rio difficulty or fatigue. 
That all this ſhould be effected without any toil, 
hy a bare aft of the will, is very ſurpriſing. But that 
it Should be done, even while we ate entirely i ignorant of 


the manner in which it is performed, is moſt aſtoniſhing * 


Who can play a ſingle tune upon the ſpinnet, 


without learning the difference of the keys? Vet 


the mind touches every ſpring of the hum als mackingy i 
with the moſt maſterly (kill, though ſhe knows no- 


thing atall of the nature of her OR or the 
proceſs of her operation. 


3 


More than two hu ndred reins are put 105 her hands; = 


yet ſhe manages all, condudts all, without the leaſt per- 
plexity or irregularity. Rather with a promptitude, a 
| E and 110 that wean dll can equal! 


We have FAT, an "hon fluid „„ in ves, 
ficles, which have the appearance, if viewed through 
2 microſcope, of a cluſter of grape. 


8 a5 
Fe 
. , 
* 


85 „„ D. 


The Fat. 


- THis flank and fertifes our muſcles like a "RO 
5 baltize, ſupports and warms them like a ſoft pillow. 
In other places they fill up the vacuities, and ſmooth = 
the irregularities of the fleſh. —Inwardly, they ſupple 


the machine for motion : Fore. they ned it 
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The Skin. Tbe SKIN. is a curious ſurtout mY covers the 


5 5 | | meſhes are minute, and whoſe threads are multiplied, 
5 even to a prodigy; the meſhes are ſo minute, that 


myriads of ſuperfluous incumdrances *. Theſe threads 


whole, formed of the moſt delicate network, whoſe 


nothing paſſes them, which! is diſcernible dy the eye; 05 
though they 45 iſcharge, every moment, myriads and 


are ſo multiplied, that neither the point of the ſmalleſt 


: needle, nor the infinitely finer lance of a gnat, can 
_ pierce any part, without drawing blood, and cauſing 

an uneaſy ſenſation. Conſequently, without wound- 
ing; by ſo ſmall a puncture, both a nerve and a dein! 

the Uſe of But a courſe of inceſſant action muſt exhauſt the 

the oth 
Af . ſolids, and waſte the flu ids, and unleſs both be proper- 
| = oy recruted, the machine would be deſtroyed. _ 
3 | | * The perſpirable uid 3 is e to be, 2 parts FIXED AIRs SO 
I 1 5 AZOTIC AIR; 3 and 34150 WATER ee with se | 
| } 35 75 - 
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| fide teeth for the purpoſe of tearing ;—and Wen 


# 
vo 
oY ( * 


For thi 1 our ; body 3 1s farnifted with tht "Ps | 8 „ 4 l 
Kuss, and a with the en of N UTRITION. eng 155 5 

We TR: TEETH, teſt of teat and cold, the fe + The TY 
- "thin and ſharp, to bite aſunder the food; the 


-ms/?, broad and ſtrong, indented with ſmall cavities, the | 
| better to grind i into pieces what is tranſmitted to them. TE _ 1 
Were the TEETH, like other bones, covered with. 5 
the perioſteum, chewing would give much pain. 


Were they quite naked, they would ſoon decay and 


periſh. | To guard againſt. both, they are overlaid with LE & 
a neat ENAMEL, harder than the bone itſelf, Which 5 5 | 
gives no pain in chewing, and yer ſecures them from | i 
various injuries, 3B 1 

The LIPS x prevent the food from ſlipping out af” The Lips. | 3 
the mouth, and, aſſiſted 1 the e return a 5 = 
1 ae or oe nn : x 


While chey do this in concert with the CHEEKS, The Check.” —- 
055 ſqueeze a thin liquor from the- adjacent glands. 


This 8 88 the food, and . it for n „„ 5 . 


— 


8 
1 


| 1 the 1 is 1 theſe glands m are near- Ihe 25 © 
1 cloſed; but when we ſpeak or eat, their moiſtu 
 heing then. neceſſary, is ee as needs require. 


Glands. 
re 50 ; 
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But the ford could not aid merely by its eu a 
1. b.. weight, through a narrow . e pallage intq 


the nomach. - ©; 
f >... Therefore to effect this, Fbres both ſtraight and 
circular axe provided. The former enlarge the cavity, 


hind the de Aliment, preſs it downward. 


n. But before the food enters the gullet, it muſt. of 


81 neceſſity paſs over the orifice of the WIN D-PIPE ; 


whence it is in danger of falling upon the lungs, 
which might occaſion inſtant ſuffocation. 


"Tip. obviate this, a MOVEABLE LID. is placed, 


which when the ſmalleſt particle advances, is pulled 


dun and ſhut cloſe, but as ſoon as it! is ſwallowed, 
is again let looſe and ſtands open, 


L | Thus the i important paſs i 18 always mage Hire againſt 


any noxious approaches; yet left free for the admits 
ſion of air, nt for reſpiration, : 


* 


| | ſolvent power of the GASTRIC en a fluid ſecreted 
int the ſtomach itſelf, | | 
1 K n 


> re Fl 4 9 1 25 


The foog deſcending into the STOMACH, is not 
yet 580 the bowels. Therefore that great re- 
_ ceiver is ſtrong to bear, and fitted to detain it, till it 
| is properly 5 into che ſmootheſt pulp by the 


#3 


From hence it; 18 diſcharged by a gentle force, and Of 2 5 
paſſes gradually | into the inteſtines. . hs 8 

Near the entrance of chis canal are THE DUCTS 9 EE oO 
of the PANCREAS and GALL - BLADDER, 2 Tos — 
Which being flimulated by the chyme*, occaſions their bladder. 


. FeſpeQive glands to pour forth their fhatary: juices. ©” _ 


The PANCREAS is come#edwith the SPLEEN, 
which, as the ſtomach gets filled, becomes preſſed li 
thereby, and in conſequence pours into this gland a 8 
e quantity of blood, to be che into oy | | 


8 > 


reatic Juice, 777 0 We mas 


— 


The GALL. BLADDER in attached 68 the The Less 
_ LIVER, and is the reſervoir to detain the bile, which 1 
purges the inteſtines, and Blends the oil and aqueous 1 


5 3 fag into one homogeneous maſs. 
It is furniſhed with a VALVE of a very peculiar. na- 
ture, namely of a * Form ; through which the 
rſive ly gently oe. Admirable OE 
. Se e which give 5 the e ſupply, Ys RE „ 
fron may require, an and no more ! e 
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| The  Mucous 
| Glands of the | 


| Tous 1 9 - 
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The Wielt l men purſues i its way through the 
„% — 
Had theſe been trait or ſhort, the food could bet 
have reſigned a ſufficient quantity of its nouriſhing 
particles ; Therefore it is artfully convolved, and fill- 
ed with numberleſs page or en and of Tons mw + 


e ihe ſides of this winding paſſage, DE 1 


multitudes of MINUTE VESssE Ls ae themſelves, 
aud 5 the nutritious W n | 
As the 8 proceeds, it is more and more 
drained of its nutritious juices. —GLANDS are there- | 
fore poſted in proper places to diſcharge a lubricating 
| Huid. Theſe are ſmaller, or fewer, in and near the 
ſtomach, becauſe there the aliment is moiſt enough: 
whereas in the bowels, remote from the ſtamach, 
8 are either ee of roland, ; 
The 3 8 off by g 
en millions of tubes, w 


© LACTEAL: 18 carried ö 


joſe perforation is too 


fine even for the pe to diſcover. . To this it 


is owing that nothing enters the blood, hut what, is 


5 capable of paſſing through the eff vel. 


It 


1 


1 GLANDSofthe MESENTERY) and thete mixed 


It is then Jada in ſever: 


us _cells TO” The Meſen- 
terie Glands, 


75 2 which makes it more apt 


ST 


Wo it is „ to > THE. COMMON : RE- Tunnel 


ow Chili. * | 
CEPTACLE and mounts through a PERPEN- eee 


DICULAR Tun to be poured into che LEFF 2 WY; 
SUBCLAVIAN VEIN *, There) it mixes with * clavianb n. 


blood, and ws the name of Elk 


rg THIS VEIN the new. \ blood paſſes it into | the i 22 7 
UPPER BRANCH of the PRINCIPAL TRUNK. * ts wy = 


of VEINS 7. which carries it towards the heart. 


1 690 RE wo tht RIGHT AURICLE ret 4 Th rhe. | 


the heart, which opens at its approach, and, by cloſing the Heart. 


5 immediately, forces it into che RIGHT VENTRI- The right 
73 CLE I, which is dilated to receive it. 1 


Veurricdle 


The. VENTRICLE. = inf} contrafts Itſelf, - (the _ 
valve, with which it is furniſhed, railing itſelf ©. - 


1 vide the engravings of the bent 
„ + Vide figure (1). 

I 4 Vide figure (3). 

W Vide figure We 


5 7 8 , 
L , 
— 
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* 


pot the vio ints Sith atticle)/; ind the bivad is 
e compe led to paſs into THE GREAT ARTERY 5 
Which is arias to we it to the lunge. | 

The runsten inv ARTERY, which is che 
into 770 trunks * which paſs to the right and left lobes | 
N compoſing the Luxes (its valve preventing the re- 
flux into the heart), by eee GE” the blood 
into Wy of that _ 


The Air ' in the 1 of this amazing laboratory, the | 


Cells of the | 5 3 I 8 . 
Ly 54 blood imbibes the 9xygen portion of the external air, and 


aſſumes, in ren js nic ah 1 colour t- 


wap W improved, it enters THE LEFT AURE 


15,9 CLE of the heart | by the four PULMON ARY 


5 kg VEINS 8 and, in proportion to the oxygen air coti-= 


dine within the blood, the | LEFT AURICLE EF 


4 *. 


* | Vide 3 (5), 3 11. 1 : 

+ Vide figures (6), (7), in plate 2. The right maten branch 
75 removed. 

| This is proved page 70 of this work. 

| || Vide figure (12). 

$ Vide figures (8), (9), (10), a (11), The two right "Ip 
"hy veins are repreſented in plate a. Wes two left being removed. 
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_ „ 5 
ol the heart, obedient to. che ſtimulus, cont ; u, and 
| force it inte THE LEFT. VENTRICLE *. — . 


This LATTER, _ contratiing "_y eas * — 1 1 
tied into the AORTA +: which, by continually The Are | 
dividing. and ſubdividing itſelf, diſtributes its balſamic - 
liquor to all the parts of the body, in order to pro- 
mote their ſupport or growth, —occaſi6n di ifferent ſe- 
cretions, — and diſtribute the animal heat r. 


e 


By this aſtoniſhing mechaniſm, and dependence 


on the vital principle in the air, che powerful energy 
of the heart, ſeconded by that of the arteries, tranſ- 
mits the blood to the moſt remote parts of the body, 
notwithſtanding the reſiſtance which gravity, friction, 
and many other circumſtances make toitin its courſe. - 
The large muſcles of the arm or of the. thigh afe ; 
| ſoon wearied : a day's labour, or a day* s journey, ex- 
hauſts their ſtrength. But the heart toils whole 


weeks, whole months, nay years, unwearied : 
equally a ſtranger to intermiſſion and fatigue. - 


The HEART receiving the di ans. and 99 


0 Vide figure ( 13) in the plate, we EE, 
+ Vide e 644). „ 
— 4 > 0a 27 


- A 


lating power of the BLOOD, contracts on it, and in 
|. one minute, ſuch is its atnazing force, it propels, fays 
Baron HALLER, fifty-one pounds of Blood through | 
— --þ tubes of different dimenſions; which if meafured me 1 
9 would extend to beyond 149 feet. In a healthy ber- 

ſon it contracts not much leſs than 50 Himes in an 


Hour, perpetually i in the fame order, and never with 
fatigue. 15 35 ee 


J 


The PULSE ariſes from "As Waben and contrac= 
tion of the ARTERIES, which in ume meature cor- 
reſpond with — of the HEART. „„ > 


151 pelled by the AORTA 5 its valve prevents 

bs reflux i into the heart) part of the blood ſhoots up- 

| | wards to. the head; part rolls through the whole 

TL body. But how ſhall a fiream divided into myriads 
oi channels be brought back to its ſource? 3 
iT For this purpoſe the allwiſe CREATOR Has « con- 

| _ nected the extremities of all the ARTERIES with * 
oo” | | beginning of the VEINS; ſo that the ſame force, which 
22 dartsthe blood through the Former, helps to drive it 


1 | through the /atter. . 

TheVma he blood entering into che right auricle by the 
Cava Sy 

2 7. no oppoſite eur ot the VENA. CAVA SUPE- 


RIOR and INFERIOR *, that the fire 


claſh, a FIROUSs EXCRESCENCE interpoſes, which, : 
like a projecting pier, breaks the ſtroke of bake and _ 

. chrows both into their Proper receptacle tf. i „ 1 2 

- Thus is the blood re-condufied to the great ciſtern, . I 
and thence played off afreſh, firſt, THROYUGH..THE © 

luxe, and then THROUCK THE br 

We ſee even from this imperfedt furvey, that man LL 

| is a very complex mack... 5. 1 V! —— 


In it there is a peculiarity which claims particular. . = 
iar iſtin- 2 


- notice, —a power which defies all human ingenuity g ering Eau 
— 1 woes In + | 
and imitation, and diſtinguiſhes the natural from any: he reg wh 


artificial machine. J Hes, cone On 


poſed of flexible materials, . Self Re. ” SY 
wok Kit are liable to receive injuries by too. L n,, 
rude a ſhock from harder bodies and 1 72 
1 numoun are alſo ſubject to receive alterations from „ 
changes of weather, irregularities in diet, and other 1 5 1 


4 ccidents, it was needful, that the body, beſide the 


* Vide 55 (1) (2) in the plate, 


3 . „„ + Namely, the right auricle. 


J Bei, - . 


power neceſſary for its performing all the functions 
requiſite in a healthy ſtate, ſhould be provided alſo 
with other powers, whereby the hurts, and deviations 
from a healthy condition, might be amended and 
Et og CY e 
Were there not ſuch a power in the body, we 
could ſcarce arrive at full age in any other than a 
disfigured condition, and the loſs of the due action 
of many parts. But our CREATox has kindly pro- 
vided, that the body, upon any wound received, 
ſhould ſupply a cement, whereby the divided parts are 
again united, or throw out granulations, and che 
breach is healed up. Thus a broken bone is made 
firm again by a callus; a dead part is ſeparated and 
| thrown off; noxious juices are driven out by ſome of 
the emunctories; a redundancy is removed by ſome 
ſpontaneous discharge ; a Bleeding naturally ſtops of 
itſelf; and à great loſs of blood from any cauſe, is, 
in ſome meaſure, compenſated by a contracting 
power in the vaſcular ſyſtem, which accommodates 
the capacity of the veſſels to the quantity contained, 
Thus the fomach. gives information' when the ſup- 
plies have been expended; repreſents with great ex- 
actneſs the quantity and the quality of what is 
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Wanted! in the ; and, in 
proportion as ſhe meets with neglect, riſes in her 
demand, urges her petition — a louder voice, and 
with more forcible arguments; and for its eee 
the animal body i is made en of heat e 
cold in a very wonderful manner, and preſerves an 


equal temperature ® in-a burning and in a freezing 


in the natural machine, yet n more aſtoniſhing, m 
nd all human comprebenſion, nenn a pow-er 


to perpetuate, as well as to preſerve itſelf, 1 18 0 


dead ſtatue, a painted ſhadow. on a canvas, or 
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„ 2. The Con- 


tinuation 


Vie fed. x. page 96. 
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aps, a little brazen clock-work, is the 4s the Sperien. 
pride of the art of man, his higheſt excellence and 

On the bther hand, how glorious and {kilful an ar- 
tificer would he be called, could he but make two of 
| theſe pieces of clock-work, and fo contriye the hid- 
den ſprings. and motions within them, that they 
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the lame ſort of e in more than a th 
ſucceſſions down to the preſent day. ere 
Such is the workmanſhip of 3 * Such the 
power of his will! Suech the long reach of 
* forefight, who has long ago guarded againſt all 5 
poffible deficiencies; who has provided energy in na- 
ture ſufficient to repleniſh the world with Sn. 


animals to the end of time, by the wondrous con- 


trivance of his creation, and the laws he then or- 
Not all the united powers of human nature, nor 
a council of the niceſt artificers, with all their en- 
ginry and ſkill, can even form a ſimple gooſe-quill 
or a tulip, Yet man can produce a man. Admirable 
effect, yet artleſs cauſe! A poor, limited, inferior 
agent! The plant and the brute in this matter are 
his rivals and his equals too. 
The human parent and the parent bird form their 
own images with equal Kill, but are confined by a 
kind of divine patent each'to his own work. 80 the 
iron ſeal transfers its own figure to the wax with a a 
much exactneſs and curioſity as the golden one: 
both can transfer only their own figure. . 
Perhaps there is not a lily or a butterfly now in 
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s; and yet the work of the laſt parent is ex- 
perfect in hape, in colour, and in 
perfection of beauty: : but it is all owing o 


aſtoniſhing art of THE Cxraror, in forming and 
fach as ours, without feel- 


Higheſt enjoyment, which our faculties and nature 
able of, the Teeing and 
whole plan of THe CREATOR, in forming the ani= 
mal body, and in directing all its operations? The 
man who is really an anatomi , yet does not ſee and 
el what 1 have endeavoured to 
whatever he may be in other reſpects, muſt 
labour under a dead palſy in one part of his mind. 


Milton could look upon the ſun at noon- day with- 
- out ſeeing light : but the nerves of that organ were 
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ut ae i But farther, The great GrraTOR has made us 
n invaluable preſent of the SENSES, to be the inlets 
1 . Er and the means of the moſt +. n= 
= : valuable advantages. : 1 
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The Eye, The DYE, in its elevated Jain, commands the. 
1: . 'Convifting _ of W Fluids, encloſed "Mis ns, 
„ in coats, it ſhews us all the graces and glories of na- 

iu wonderful, that an image of the hugeſt 
mountains and the wideſt landſcapes, ſhould enter 
| the ſmall pueiL ! that the rays of light ſhould paint 

don the opTIc NERVYE, paint in an inſtant of time, 

paint in their trueſt colours and exacteſt lineaments, 


= 15 r ſpecies of external objects 
Tbe ys is fo tender, that the lighteſt touch 
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| mig t injure the delicate frame. CE nn. | 
It is guarded, therefore, with peculiar care, „ 
| '  trenched deep, and barricadoed round with bones. 

. As the ſmalleſt fly might incommode its poliſhed 
I farther praetie d by two ſubſtantial 
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At other times, if danger threaten, they 
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N as quick as though. 


Traubey are lined wich an extremely fine membran, RY 
„ moiſt with its own dM m. ũ f 
I RN EN a wand off the weak of Tie Be. 
we brow, and moderate the too ſtrong impreſſions - * 1 
=_— of the light 7c? of 4637 2h 5 e HA a 
14 1 As in our waking hours we have almoſt „ 
for theſe little or they run upon the fineſt ou 5 
2 | casTORs, rolling every way with the utmoſt eafe; Th Mate — 

which circumſtance, added to the flexibility of the N 
= © neck renders our two eyes as uſeful as a thouſand. | . 5 | 1 : 


„ 0 : - 
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conſiſts of an oxtward porch and an The E.. 


: | "A F room. a = 15 | ; 1 5 1 * 4 b 9 85 3 e | 5 2 ; 22 * | ; | ” 
The rorcH, ſomewhat prominent from the heed, 


is of a cartil inous ſubſtance, and wrought. I 


„„ Ff, auolis:cates. ooo or fg nl ett no & „ 


 . undulations of the air, and tranſmit them with a E _ 
vigorous impulſe to the finely firetched membrane = 
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"EFT in expanded upon a cirele of Bonet, over | 


a poliſhed reverberating cavity. 
BRACES that ruin or relax, as the found" is Faint 
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The HAMMER and the AN VIE, the winding A- 


BYRINTH and the ſounding GALEERIESs, theſe' and 
ing, are ine 


they anſwer the ſmalleſt tremors of the atmo- 
e 4 un diſtinguiſh” their moſt ſubtle 'variati 
even when combined. %%% ͤ;ͤ́᷑ k LOO 


a cords, turned by an Almighty hand, and 
the echoing chambers, receive all the 


im preſſions of ſound, and propagate them to the brain. | 


PRs 


nd ſtill nobler charms of pee. 


© The Exx is uſeleſs amidſt the gloom of night; 
but the EAR hears through the darkeſt med nedium. 
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E is on duty only in . 82 hours; 
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May Os muſt be the AUDITORY NERVES, 


As there are concuſſions of the air, which! ave > 
diſcernible | 
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= | diſcernible only by t the inſtruments af HEARING 
| there are odori erous particles wafted in the air, which | 
= are perceivable only by the SMELL. os The Smeſl. 
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„ The xosrRIIs are wide at the bottom, that more 
| ET effluvia may enter Z——narrow at. the 8 LEP 
| | ” entered they may act more ſtrongly. l 
1 TT̃ube dreams that exhale from fragrant bodies, ae 
8 ond ane „ ee 4 
- Mierof 1 
t they arreſt the vaniſhing fugitives. They i im; 
1 ibe all the mie mne of the ſpring, and = = 3 
| ble dainties t | 
5 | ther capacity for pleaſure our bountiful O - . 
ATOR has beſtowed, by granting, us the power . : i 
TASTE, 77 4 RR 5 
8 f This is ie ee in a manner 1 0 benign and 
: 1 as to be a ſtanding plea for: (epyarancs which. ; 
„ fineſt edge on the taſte, and adds the met : 
| De. ignant reliſh to its enjoyments.. 
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4, e e e 4 8 51 neceſſary ſupplement, is 


Tb, added the ſenſe of FEELING. 2 


1 


1 - The crowning gift however, which wett the 


>= 


The Mind. | benefits una from all the ſenſes, is REASON. 


of the So. After having Aale in its fulleſt extent, 


1 of 
an above 
ether Aal. very fair compariſon that can be made between man 


mals. and the moſt perfect of the other animals, acknow- 
ledging that Both have bodies of matter organized | in 
many reſpedts alike; that the bodies of both are made 
up of bones, muſcles, and blood - veſſels, organs of 
reſſ piration, circulation and di geſtion ; ; that both 

| Have brain and nerves apparently of the ſame ſub- 
ſtance and texture; that in both, thoſe are che or- 
gans of will, of ſen fation, and of motion ; that both 
poſſeſs five ſenſes of the ſame nature, and have a re- 
femblance i in, many of their appetites and inclinations; 
: 5 after all thoſe conceſſions, the internal faculties of the 5 
moſt intelligent of the brute creation will be found, 
upon a juſt eſti e at a ne di 1 W 
thoſe ba SE WEE 269} 


The ations of the one ee to proceed from 


1 the cis. 16 of ſome Rat; EY incitement of ſome ap- 


petite, 


2 , 
e 


= 


bete, or ſome controlling ſpring within them, 


ich obliges them to perform the fame thing in 
dhe ſame manner; ſo that all their boaſted works, 
the labours of every ſpecies, and every individual of 
the ſpecies, are as uniform as if they had been all caſt 
in the ſame mould. This appears i in their neſts, in 
their cells, for all their works which aſtoniſh us, are 

formed by an inevitable neceſſity, like the e r 2 
Plant, or the cryſtallization of a _— i 


One race of the moſt intelligent ſpecies never im- 
Proves hae a e nor ane individual Upon and= 

At the end of the elephant's long life, what does. 
| he know: that he did not know at the beginning ? 
What does the young elephane learn from as ex- 
Fe of his Kaner: 


* 
* g 


Even attention to their young, the moſt univerſal 
and moſt amiable part of the character of irrational 
animals, ſeems independent of ſentiment and reflec 
tion, and to proceed from the ſame blind impulſe 


55 which prompts them to build ſuch a kind of neſt 


and fit ſuch a time on their eggs; for after a ſhort 


- 


8 : *49 - 
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- pies thoſe young are enticcly. "eg ldd, and uo trace . 
of affeetion, or the ſmalleſt tender recolletion,. ſeems 
yp * to ſubſiſt betueen the parent and the or | 
js +46 4 ent! is this from the Safation . the Firs | 
nan ſpecies ? where the father and mother feel their 
youth. reſtored, and their exiſtence multiplied n 
their children, whom they endeavour to turn from 
the allurements of Folly, and by. creating in their 
mimds a deſire of knowledge and uſeful attainments, 
_ they fave from the wretchedneſs of vacancy, and con- 
tewpt, attendant upon ignorance ; Who , encourage 
their exertions, fupport them under diſappointment, 
be chief happineſs depends an the proſperity of their 
 effepring, and who feel the approach of age without 
ſadnaſß, while the evening of their lives | is, brightened 
by the riſing reputation of their children. 3 
Sometimes with a ſtrong and harmonious ie. 
man is ſound celebrating, in a poem, the virtues of a hero. 
At other times, by a froke of the pencil, he changes 
2 Gull and flat neg into a charming perſpective. . 1 
Here do we ſee him, with the chiſel and graver 
in his hand, animating the mar ble, and Kine 1 Le 
wo D braſe. | 


There 


bo OS od rene 


ui 5 3 
Fs e with the - plummet and Auare, erecting a 
magnificent palace, BVV 


behold hin, 


teleſcope, he pierces into the heavens _ thats con- 

templates Saturn and hir Ring. 
Returning home, he preſcribes Laws to theſe cele lofi 

| a bodi ies, de eſeribes their paths, meaſures the earth, 


: „F * 
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and weighs the fun. EY 
_ Afterwards, directing his attention tow: 


N 


1 uſeful ſtudy of organized beings, he dives into 
| the laws of the animated 


BF? 


„ examines the relations 
of different parts, and by an attentive view of their 
various perfections, he ſees a chain formed which 


comprehends the whole. 5 


But the me perfe# mark of the greatneſs of man; 
” of his high exaltation above other anmals, is the 
commerce he holds with his CREATOR, . 

Wrapped i in the thickeſt darkneſs, the reft of the 
animal creation are ignorant of the hand that Formed 
them. 
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calcined in a doſe veſſel, yields 12,000 cubic inches of OXYGEN, or 


VITAL, AIR. It is fingularly curious that a ſubſtance of ſuch very ae 9 
pretenſions as common nitre (alt petre) ſhould poſſeſs properties on which 

hangs the fate of the moſt powerful empires! Since by chemiſtry it may 

either be converted into a fulminating engine, to overturn fortified cities, and 


to enable the garriſon. to launch out death and deſtruction on the beſiegers: 


Or, —that by a different proceſs, it may be made to pour forth VITAL 


AIR, that 'viviryinG yr diffuſed through the atmoſphere, which 


'breathes i in the zephyrs, which 5 in he My rnw 6 mo 5 1 ee 


- Cupports ? 511 animated Nature! 


How many thouſand tons of nitre has ms conſt of late, i in © OY . 


_ gunpowder, and that with the avowed intention of pzs TRoYING thouſands 


of its inhabitants! Might not a fmall portion be ſpared for another purpoſe, 


: at leaſt equally humane and laudable, viz. that of PRESERVING, an unfor · 4 


tunate fellow creature ! Should the preſent advanced price of uitre, however, 


render the preparation of VITAL AIR too expenſive a remedy, the latter may 
be obtained by a fimilar proceſs from manganeſe. Beſides, the VITAL AIR 
from manganeſe has been lately diſcovered to be of ſuperior quality, and in 


greater abundanceJ” a-circumſtance of no ſmall importance, now that the de- 
mand for VITAL. AIR, on account of medicinal purpoſes, is daily increafing ; 
nor is that to be wondered at, fince the new light, which it continues to re- 


- fle& on the economy, has already began to dawn on the patholog y, a circum- 


fande which ſeems to denote, that a ver 
practice of phyſic is at no great diftance,—From Dr. ForuxkoiL L's Eſſay, 


material REVOLUTION in the 


On the Suſpenſion of Vital Action, to which was adjudged, 7 the Medical So- | 


| 1 of LPR, hy pres of a GOLD MEDAL. 
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% ROW EO nl 
To ſhew © THAT ATR IS ABSOLUTELY NECESSARY © E : 

FOR THE PRESERVATION OF LIFE,” many have been 

the animals that idle curioſity has tortured in the priſon. 
of a receiver.. We ſhall, from a thouſand inſtances, — 
produce that of the viper, as it is known to be a reptile W be 
exceedingly tenacious of life, and as we, ſhall feel but 

little compaſſion for its ſufferings. - 

Mr. Boyle took a new . viper, * e I. 

up in a ſmall receiver of an air pump, he exhauſted the | 
air. At firſt the reptile began to ſwell, it then moved 
up and down as if in queſt of air, and after a while. 
foamed, leaving the foam ſticking: to the ſides of tlie 5 1 
glaſs. It continued in this ſtate 23 hours, and ap- = =} 3 
peared by its poſture, even after the lapſe of two hours, OE — ny ; 4 
lifeleſs. But upon the air being admitted,, the viper „ 0 1 | 
opened and cloſed its mouth, and continuing theſe al. = 
ternate motions for a few ſeconds, it ſtill argued ſome 55 1 
remains of life. Other creatures, in the exhauſted re- 0 
5 ceiver, ſoon you convulſed _ die. < : 78 eo 8 3 f - 1 
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ö * Why 7 5 Ig are more tenacious of life __ 1 will here 
after be areas Vide the Section on the Laws of the Nervous Syſtem.” 
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chen devolved to Mr. Hot.« 


maintained the place with ſingular 
hition, till at length, the enemy havi | | 
into the caſtle, he was obli | 
number of 146 perſons, to be put into a place called th® 
Brack-Hol E priſon, of about 18 feet, open. 7 
only to the 
with iron. 5 8 . af e 1 
The e, with Horror, the | 
miſerable ſituation to which they muſt have been re- 
duced, thus ſtewed up, in a chfe ſultry tight, under the 1 
climate of Bengal, y when he reſlects that 
many were grievaufy winded, and all of them greatly — - 


8 5 £ £ FR 


»” 
* 
* < 5 
„ 
* 
* 
* — 
« 
: * 
— 8 1 i 
7 [ 
;& ; 
5 1 Fi 

1 3: 
3H 

7 . & 

£4. ih 

I £ 

* > 

/ # 

A 
# = 
7 5 1 


VE” 
. 


— 2 — —. 


. 


F 
e 1 8 ER 


Doorn he hy rs 


2 


> 
1 
$ 
; 
1 
ie 
i 


eee 
o 4 


rr pro oe 


Os, Joo or whe 


7 


en 


— as, 1H Stun» 


0's 
r 
© 4 ae} oe 


” 


* 


. 


It was in vain that they ſtript off their clothes, 
nend themſelves with their hats. 
A difficulty in reghing: was next obſerved, and every 


one panted for Breath. 


* 


Mr. Hor wzrr, ho Was placed at one of the win- 


of * fafferings, and promiſed. to gra 


morning with a thouſand rupees, provided "ip could find 
means to remove ſome of his people 1 into another 


of confinement. . 


The Indian, | allured by the promiſe of fo mighty a 


„he drew a WIE 


dows, accoſted the ſerjeant of the guard, and endeavour- 


reward, aſſured him he would uſe his utmoſt endeavour, 
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tyrant, by whoſe order alone ſuch a ſep could be taken, 
was aſleep, and no one dur ft difturb bis repoſe ! 


might 


The deſpair of the priſoners now became outrageous. 
They endeavoured to force open the door, that they 


3 


— ene are egy 


e 


might ruſn on the ſwords of the monſters, by whom 

they were ſurrounded, and who derided their ſi 1 | 
but all their efforts proved ineffectual. 5 
. ee abuſe 8 | 


The e e was at length moved to 


He ordered his ſoldier to bring ſome ſkins containing 5 * 
water, which, by enraging the appetite, only ſerved io ll 
increaſe the general agitation. | There wa no... = 


way of conveying it through the two windows but by . _ 
and this mode of conveyance proved in ET, : 2 . | 
from the eagerneſs and tranſports of the wretched pri- 1 
ſoners who ſtruggled for it in fits of nin : 
The ary. of JFater J. Water 1 iſſued from every, © 
The conſequence of this eagerneſs was, that very „ 
little fell to the lot even of thoſe who ſtood neareſt the ; Z | 
window; 3 and even theſe, who were eſteemed the moſt 
fortunate, inſtead of finding their thirſts aſſuaged, Eg 
3 unbettent 5 ee 8 19 8 0 e 3 1 
The confuſion ſoon became general and borrid; all!! 


was clamour and conteſt ; thoſe who were at a diſtance © I 
endeavoured to force their paſſage to che window, and = 


2 


on by the living, finding himſelf w 
to be deprived of all motion, he beg 


character: they | 
' paſlage into the center of the place, which was les 
crowded, 'becauſe, by this time, about one third of .. - | 
number had periſhe eſt ſtill crowded to both — 
He retired to a platform at the further end of he 
boom, and lying down upon ſome of his dead fri 1 
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urged him to make another effort: he forced his way 
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companions, but finding ] 
extraordinary proof of 1 
Side bim water, they cried, nor would one of them at- 
tempt to touch it until be had drank | 4 


hed more freely, and the palpitation 


_ ing, he abſtained from water, and moiſtened his me 


- 


from time to time, by ſacking the perſpiration from 


his ſhirt ſleeves, which taſl ed ſoft, pleaſant, and re- 


E 


freſhing, ; e 
The miſerable priſoners now bun to perceive it was 
AIR and not water that they wanted. + * 


; They dropt faſt on all ſides, and a pungent fleam aroſe 


from the bodies of the living and the dead, a5 pungent an 
bee as hartſhorn, _ „„  - 


* 


r. HoLwELL being weary of life, retired ones 


more to the orm, and himſelf by 
erend Mr. Bellamy, who, together with his fon, 


0 7 1 7 5 * 
- : 8 a 
» 4 oak « ,- : N 1 1 1 7 * 
£ 1 . . A * 3 N Ir; 
» 
. 
4 5 
* y « 
5 
4 8 
„ — 
i : Q 
. * 
» 
* * 4 
{ 4 
» * 4 * 
"4 — 
* * 8 - % 
7. 
2 . 
Reg . 
wa % — 
"Ne * 
+, . : 


but finding himſelf ill more thirſty after drink. 


N ; 

i f | 

l ; - 25 9 

| | 52 | | 

| | a/young. lieutenant, lay dead, locked in each other's 

j ls this Sennen he was . 3 of ſenſe, and 

| ; ſeemed to all appearance dead, when he was removed by 

1 | his ſurviving friends to one of the windows, where the 

4d | freth air brought him back to life *. e ee 5 EE 

The faubah, being at laſt informed that the greater 
- part of the priſoners were  /# effocated, inquired if tlie 


5 chief was alive; and ae anſwered in the affirmative, 
bent an order for their immediate releaſe, when xo 
MORE THAN 2 3 SURVIVED __ 146 who entered into 


| thispriſon © ons ps or one tr 
Mr. Hor wzr z. and bs ſurviving companions were 
; directly ſeized with a putrid Fever +, and in this condi- 
„ - tion even dragged before the ſaubah to be queſtioned 
Z 1 about a treaſure, which he believed they, had . 
| * How perſons apparently gead are brought back bs life by the 800 of 
7 | feeſhair, will be in the ſequel atten; as me Ana n 
| | covery of drowned Perſons. „ F 
+ This throws great light on the origin Wa nature 1 conTAciovs 
' FEVERS. Vide the Section which treats on Fevers. 
| | : 1 
| | : 
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+ bas gentleman,” having denied the en empty ne : . . 
| wa, with three of his friends, loaded with fettes, and „ 
e conveyed near three miles to the Indian camp, Where. 


e 
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* lay a whole night expoſed to a ſevere rain. 5 : -- , 5 

. The next morning they were brought back to ie - ; : 5 x ” 
FO town, chained and ſuffering the ſcorching rays of a 6 — 
* intenſely hot. Then large and painful bouls* came out, „ 1 


3 * covered their whole had oa, 1 | - 3 | , 
| In this piteous condition they were embarked in ww 3 
] open. boat for the capital of Bengal, and underwent ſuch | 5 = 1 


| © cruel Hen and miſery | in their paſſage; as would ER I 5 
8 e the humane reader. ſhould he peruſe, the I I 
| ticulars. C.. 0 OY 8 7 „ 


: ä length the ſoubah's mother interpoſed, and he re- 5 = 
EE: "plied, with an unexpected generoſity, bo their fu ufferins | 


| 1 f have been great, and they all have their liberty.” © 2 LL” 5 


1 The were accordingly releaſed, but Mr. HoLwELL,: 


* Lim Dh Ap 


whom I ſaw a few years ago at Southampton, informed _ 5 e 


me, that he had never ſince enjoyed any health r. : 


* „ 


er melancholy proof of the NECESSITY ors. oO : 
: pied SUPPLY OF AIR, may be drawn from the” teſti= I, 
= mon of Dr. TROTTER, delivered. before a Select Com- 5 
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Hb "1h July 1783, the mr” in HR he was, ar- 


e 5 


rived at Cape LA How, on the Gold Coaſt of Arca. 
In the ſpace of a week PL one hundred prime ares , * 


f e 


„Dr. has 1ER ſays, that 4 1 Oe of theſe parts ts are s imes ſlaves 


from crimes, but the greater part o of the ſlaves are, what are called priſoners of 
FT; war. Of his whole cargo he recollects only three criminals; two ſold for 
'* adultery, and one for witchcraft, whole whole family ſhared his fate. One of 
ce firſt ſaid he had been decoyed by a woman who had told her huſband, and 
he was ſentenced to pay a /lave ; but being Poor, was fold himſelf. The laſt 
aid be had had a quarrel with a cabo/heer (or great man) who # revenge ac- 
euſed him of witchoraft, and ſold him and his family for flaves.. 
Dr. TrRoTTER having often aſked AccRa, 2 principal trader at 12 
Hou, what he meant by priſoners of war, found they were ſuch as were car- 
ried off by a ſet of trepanners and Eudnappers, who ravage the country for that 
Purpeſe. The buſh-men making wary 10 make trade (that i is, fo make ſlaves), 
Was a common way of ſpeaking 3 among the traders. Having aſked, What they 
did with their ſlaves when the nations, who traded for ſlaves with them, were! 
at war with each other? was anſwered, That when ſhips ccaſed to come, Jlaves 


ceaſed to be taken. The practice was alſo confirmed by the ſlaves on Ms, | | 


who ſhewed by geſtures how the robbers had come upon them. 


He once ſaw a black trader ſend his canoe to take three Fiſhermen employed. 


in the offing, who were immediately brought on board, and put in irons, and 
about a week. afterwards he was paid for them... He remembers another man 


: taken in the ſame way from on board a canoe along-fide. The fame trader 


very frequently ſent ſlaves on board in the might, which, from their own in- 
formation, he found, were every one of them taken in the neighbourhood of 
AnXAmazor E. He remarked,. that flaves-ſent off in the night, were not paid 


FE + 5 for till they had been ſome time on board, left, be thinks, they ſhould | be 
5 claimed; for fome were really reſtered, one in particular, a boys d- og demanded, | 
and carried off on ſhere by ſome near relations, which boy told him, he had: 


lived in the neighbourhood of ANN aMAaBo8,and was kidnapped. 


young, flout, and healthy, were purchaſed. The com- 
petition, however, of the purchaſers at ANNAMABOE, . 


whither this ſhip afterwards failed, ran ſo high, that the 


captain could. not obtain' more than two thirds of the. 
uſual compliment. The llaves were confined below fix- 
teen hours out of twenty-four, and permitted no ö exer- 
eiſe when upon deck. The rooms, where they were 
ſecured, are from five to ſx feet in height. Theſe rooms 
: are imperfectly aired by gratings above, and ſmall e 
tles in the ſide of the ſhip, which of courſe can be of 
little uſe at ſea. The gratings are alſo half covered,” 
when it blows hard, to keep out the falt ſpray. The 


. * 


temperature of theſe rooms was often above 96 of . 
Fahrenheit's ſcale. In the evidence, of which this is an ” 


abſtract, Dr. TROTTER affirms, he could never. breathe 
- there, unleſs under the hatchways. In ſuch circum- 
ſtances the ſufferings of theſe poor creatures muſt have 
been dreadful. I have often, ſays Dr. TRroTTER, ob- 


ſerved the ſlaves drawing their breath with all the labo- 


| rious and anxious efforts for life, which are obſerved i in 
expiring animals, ſubjected by experiment to foul air, or 
in the exhauſted receiver of an air- pump. I kank often 
ſeen them, when the tarpaivlings have been' inady ertently 
thrown over the gratings, attempting to heave: them up, 
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S out in their own Ss 885 We are r ſu 8 . 


Many have I ſeen dead, who the night before have: | 


5 ſhewn no ſigns of the ſmalleſt indiſpoſition; ſome alſo in 


a dying ſtate, and if not ang = up 1 8 0 upon the 
deck, irrecoverably loſt. © fo %%% rn 

Hence, before the arrival of this. veſſel at 3 IGUA, - 
out'of 6 50 ſlaves more than 50 had bell, and about goo. | 


were tainted with the sEa'scuRvy®. . | 


Mr. WIILsON ſtates, that in his ſhip; and three _ ; 


| | belonging to the ſame concern, they pigchaſie among 
| . them 2064 flaves, and loft 586. He adds, that he has 
13 known. ſome ſhips in the ſlave trade bury a pak ſomę 5 


a third, and others even ha if of their e +. 


'* Vide hs Section on the we 8 „„ 
+ Even on the preſent regulated plan the ſituation of the ſlaves muſt FP 


| ; | dreadful ; for their bodies touch each other, and ra M them Have not 5 ; 
do ſit . 5 


Te bands o, 3 whoſe ſuffrage ſways .. 5 | 
© BaiTanNaA's realms, whom either InD obeys ; | 
' Whoright the injured, and reward the brave, | 
Stretch your ſtrong arm, for ye have power to fave! TY. 
| Throned in the vaulted heart, his dread 2 8 I. 
Tnexorable conſoience holds his court; 8 e 
With ſtill ſmall voice the plots of guilt alarms, 3 
Bares his maſked brow, his lifted hand difarms; 2 
But, wrapt in night with errors all his own, . Ee 
He ſpeaks in thunder, when. the deed is dme. 
Har him, ye ſenates Hear this truth ſublime, | 
Hz, WHO e en SHARES THE CRIME, 
7355 | | | Of: Darwin, 
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Io mention no other fact, a ſtrong proof of THE 


NECESSITY OF A DUE SUPPLY OF AIR, may be found 


in the Hiſtory of the DuBLin Thing in Hoſpital. 


In this hoſpital 2944 infants out of 7650 died in the 
years 1792, 1783, 1984, and 17855, within the firſt 
fortnight after their birth, that is nearly one child out of 


every ia br. They almoſt al died i in convulſions, of what 
the nurſes called nine days fits, becauſe they came on 


"I within nine days after their birth. Theſe children, 5 
many of them, foamed at their mouths, their thumbs. 15 


were drawn into the palms of their hands, the 3 Jaws were 


locked, the face was ſwelled and 8 805 bog as Or = 


they were choaked; ” | 


This laft circumſtance led the N to conclude : 
that the rooms in the boſpital were too cloſe and crowded, 5 

: and hence that the infants had not a ſufficient quantity 

: of good air to breathe. They contrived therefore air- 

pipes, 6 inches wide, which were placed i in the ceiling of . 
each room. Three holes, an inch wide, were bored 

N each window frame; „ and a number of holes x : 

were made in the doors at the bottom, 7 5c nnd De 77 


Thus the rooms were kept fiveet and fre far al 55 
Hips has been, from. the ee in . ee 
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in 1786, out of 1372 there died 51 
1787 — 1376 9 


443 5 165 


8⁰ chat "Ie the alteration of the rooms as to — N 
out of 424 3 there died 165 children; whereas before, 
the average amount of deaths from the fame number | 
was 16 320 *, ; 
2 If out of 4243 children there periſh; wien the 2 e wins, | 8 
au 151 infants, how many may be expected to die out of 7650, the num 5 | 
ber of children born in the DusLin Lying-in Hoſpital in the years f 


1782, 1783, 1784, and 1785 The anſwer is, by the rule of proportion, 
279. But how dreadful the account, there periſhed abſolutely 4243» ä | ; 
* afifling 279, ſolely from the wait of a due ſupply of air We have not only to 
© deplore the number of innocent victims who were deſtroyed at this time and | A 


previous to it, but alſo to lament the wretched anguiſh of the diſconſolate pa- 7 i 
rents, and the impoveriſhed” fate of health in . of the poor babes ho: 5 N : 
ſurvived this ſlaughter. 5 5 | 


The great and good Dr. Hates, whoſe tudes and experirhents were con- 
| Kintly ditected to the benefit of mankind, recommended a trial of ventilator 
it the Savoy and NewGATE priſons, in both of which the jail fever was 
| Bogen, and commonly fatal: the good effects exceeded even his moſt ſan- 
güne expectations; for a very mall proportion of the ick. died, when the 


: ventilators came into uſe; and the contagion ſeemed in a manner arreſted. The . 1 


benevolent Mr. Howaxp found the priſons on the continent perfectly free 


N _ | # 6 mo onſens as 892 DEE to the eb in which 1 
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HAviNG proved the connexion betwixt Eye and air, it 


4 


it is nec now to ſhew WHAT ARE THE CHEMI- 
CAL n FRY AIR UNDERGOES BY BEING RE- 
SPIRED. ' BB i en, z TY 

9 PRIESTLEY having formed n1TROUS AIR by the 
ſolution ol various metallic bodies in nitrous acid, he dif- 
covered that it poſſeſſed this ſingular property, .that 


when mixed with common air, a great diminution of the 


bulk of the 2 aerial fluids takes place, attended with a 


' turbid red, or deep orange colour, and a conſiderable 
i ED Li V 
I hardly know, ſays this philoſopher, any experiment, 
| that is more adapted to amaze than this, which exhibits 
a quantity of air, which, as it were, deyours a quantity 
of another kind of air, half as large as itfelf, and yet, in- 
ſtead of acquiring be, dimenſions, becomes itſelf confi- 
 derably ee eee, TO on 5 e 


® We are not fo much ſurpriſed when we had: an aeriform body fart 


out from a ſolid ſubſtance, as in the formation of this and other faAtitious ain 
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LEE This diſcovery was a moſt agreeable one to me, ad © 
| this great experimentaliſt, as I hope it may be an uſeful 
ene to the public. It is remarkable chat this air occaſions 

no efforveſcence or diminution with fixed or inflammable 
airs, but only with AIR FIT FOR . RESPIRATION and 
COMBUSTION, and, as far as I can judge, exattHy in pro- 0 
| portion to its fitneſs for that purpoſe®; ſo that by this 

1 means the goodneſs of any air may be diſtinguiſlied much 
more accurately, than by putting into it a moule, or 

any other animal, to try how long it can exiſt in any | 

given quantity. By this teſi I was enabled to perceive 
tal difference in the air of my ſtudy, after a few per- 
ſions had been with me in it, and the air on the out/ide | 
= my houſe. A phial of air being ſont me from a 
k neighbourhood of Yours, it. appeared to be not WC good D 
a 28 the Aix near LEEDs; that i 18, it was not eee fo 


1 much by - an equal mixture of NITROUS AIR... 


| The Lid celebrated chemiſt Lavois! ER, aſcer ain | 


; * 
1 « : ; 9 „ 
1 . ; * 


Falies are converted into a compact coloured fluid, which, like ſteam, being 
_ condenſed, occupy, in compariſon with their former dimenſions, ſcarcely any 


- perceptible ſpace. The NITROUS AIR here attracts to itſelf oxYGEN, Ca- 
| LORIC is pen outs: and this combination gives us ratrous acid. | 


| * That is in proportion. to the quantity of 4 OXYGEN it N . : 
"will preſently appear to be the P ABULUM VITA, or principleof life. 


th 


oe 
29 


the proportion of oxygen air ®, or the vital principle con- 
| tained in any given quantity of common air by the 
means of PHosPHORUS. His EUDIOMITER is thus 


| conſtructed. Having filled a cylindrical glaſs tube with 
| quickſilver, he immerſes it in a baſon of the ſame fluid. 
He then puts into it the air, the purity of which he 


: propoſes to examine. He afterwards paſſes up the 


1 


PHOSPHORUS, and having heated an iron wire at the ex- 


tremity red hot, he applies the hot end to the PHospHo- 


RUS through the quickſilver, which quickly conſumes f, 
and the quickſilver r:/zs nearly 27 diviſions ( if the tube 9 


5 has been accurately divided into 100 parts ); 


which time, if any phoſphorus remains, it ceaſes to burn, 


there being no more OXYGEN in _s tube to be e 


e : 5 5 15 
- en 1 


29 . 9 „„ 


1 of two diſtin and ſolid ſubſtances, oxxo Ex and Az or, rendered 


aerial, by the ſuſpenſive power of CALORIC, or FIRE. Vide P. 14. 


+ Phoſphorus, like other combuſtible bodies, attracts oxvoꝝN, the particles 


being once ſeparated beyond their ſphere of mutual attraction, or the attra&ion - 
of cohefion. The caloric, which is diſengaged from the attracted oxygen, anſwers | 


the ſame purpoſe as the hot iron which firſt kindled the phoſphorus. The ploſe | 


5 FIN becomes, in conſequence of this union with oxygen, PHOSPHORIC ACID. 
+ Tn 100 parts of atmoſpheric air, there is moſt commonly found 27 of 


1 or in other words, in 100 gallons of air, there would be found 27 


gallons of OXYGEN AIR, and 73 of AZoTIC AIR + 


8 18 car evinces that combuſt ion is the eee of OXYGEN 
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By this means LavoisIER aſcertained, that when the 
air out of doors conſiſted of  _ 3 N 


and j Ie air. 


1 


Mee air in the loweft ward | in | the GznzRAL Hoerr- 
| TAL at Paris, contained „„ : VV 
but 2 5 parts of OXYGEN an, 3 


* 


and 71 — of Azorie air, C 


and 4 — of fad ais. , 


an * : 2:06 £ 
ee . 


100 parts. 


And when, before the ply, the air in the rA E 


in the Thulieries contained l „% 1 5 


5 from clonie, which being ſet at liberty, aſſumes, as it is eſcaping, the cha-. | ] 


racer of flame or. Fre, fox the PHOSPHORUS no longer burns, than while ox- 


'YOEN GAS is preſent, and the eHosSPHORIC ACID will have an zncreaſe. 7 


weight exactly correſponding to the weight of oxYGEN AIR conſumed ; ; that is, 
100 parts of PHOSPHORUS . abſorb 154 parts of OXYGEN: or VITAL 
AIR, 


* This proportion varied i in different parts of the ſame rooms. At the 1 at = 
the Sir bad ſolfered much more injury. It contained We ; 7 
but 185 parts of ox GEN AIR, „ N = 
and 79 — of orie in,, „„ 5 
and LE —of red ww. „%%% 1 | 


CCC -- gym © 


$4 
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ITAL, AIR had been 
proportion 


and 73 — of Az rl air. 
Towards the concluſion of the piece, which 1 was 


” * U 
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but 21 parts of 0XYGEN Ay, 


27 to 21, or nearly one Fourth; that is, it 


was ONE FOURTH LESS FIT FOR RESPIRATION THAN 
%% 8 5 


originally compoſed of 2 
ids, in all places whiel 
f people. Theſe 3 aerial” 
3 arrange chemſelves in FE ne ee to 
gravities ; 
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ac baſes an unuſual concourſe of ſpeQatars, it con- 


the lighter body of the 3, will be found moſt 
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in che 1 Sor, and the FIXED AIR will be bond 
moſt i in the /ower part of the apartment. „ 

This occaſions a circulation in the air, orb in | ſpite of : 
the architect, the rarefied air will aſcend, the fixed air 
fink, and the colder , air ruſh 1 into t the bo pag through 
every crevice*, 

 Valek 


* To render the CIRCULATION. ac Re 1 
| be heated by a fire ji in it, whilſt the air of a contiguous room is cold; then let 
the door between theſe two rooms be opened, in which caſe the ot air of one 


| room. being rarefied will paſs through the upper part of the opening of the door 
into the cold room; and on the contrary the cold air of the other room being 


| Heavier, will paſs into the former through the lower parts of the opening. 
This may be proved by applying a candle at the top and lower parts of the open 


ing between the two rooms. The direction of the flame of the candle will point 
Z Eton the contrary currents of air. It is for this reaſon that when a fire is lighted | 
in a chimney, a frong current of air enters the room, which may be felt by 
apply ing the hand near the key-hole, or other ſmall openings, if the doors and 
' windows are ſhut. It is in this way that a fire is ſaid to purify a room: but 
| this effect is only becauſe the fire promotes the circulation of the air, and dries 
che dampneſs of the apartment: ſo that it is not the infected air that is purified, 


but a new, fre/h, and wholeſome air, by the action of fire, that is made to take 
| place of a bad and corrupt air. Hence it appears, that thoſe perſons are miſ- 
taken who are over-anxious in keeping out the air from entering the apart- 


| ments of convaleſcent perſons, by accurately flopping, by li it gy and = 


bars n e ee * 
W e . . heres as it relates to health, the method for 


. preventing ſmoky chimneyr. The particles of air, which are expanded by the 


, fire, being lighter than thoſe particles which are not heated, juſt as a cork. 
_ riſes, if placed at the bottom of a tub of water, ſo muſt the rarefied air aſcend 


: 4 and paſs up the chimney, as being the lighter body of the two. If we conceive _ | 


the figure of a FRENCH BHORKN.It is ama the volume of air CO 


4 


i 


' Unleſs this were the caſe, and unleſs the air mtg 1 
| fant renewed, the ſpectators would be expoſed to the 


- moſt fatal accidents 1 before the a of the 
ee | i 85 i * ; 5 8 3 


To convince ourſelves of this truth, nothing more is 
. neceſſary than to take the example of a room, . it be 


ſuppoſed 30 feet long by 25, and 30 feet high. 

A room of theſe dimenſions would contain r00 vhs 
= tators. Now ſince each perſon conſumes about 2 cubic 
feet of air in an hour, that is, deprives ſuch a quantity 


of air of its oxygen or vital Principle, it would follow, 
chat as ſuch a room could contain only 22,500 cubic feet | 
of ; air, that unleſs the air was conſtantly renewed, it 

would be rendered completely mephitic or noxious in 


about four hours and an half, and it is probable that the 
greater part of the audience would be ſeriouſly i incom- 


in the mouth-piece, would: be ſooner heated, than that at the baſe, and therefore bee 
che rargfactiam of air be more certain, were any given quantity of heat applied 


to the ſmaller than the larger portion of air. It is thus with chimneys, the 


more they reſemble de French horn, the more certain the aſcent of the ſmoke, 
for the ſmaller the portion of air at the bottom, the ſooner will it be heated, 
and the BALANCE at the Jower and upper parts of the chimney being deſtroy- 


. ot the lighter air cannot but aſcend and carry with it the ſmoke.—Tas 


APERTURE at the button of _— ſhould, 1 55 e 
FRANKLIN, | 1 OR . 
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moded, ar een periſh, long tefor the ond of that 


Heniad ©... 4 8 


The fame 8 a to all 3 wee ” 
he a number of perſons are aſſembled together; eſpe- 


cially if the air circulates-i in them ſlowly, or with dif- 


ficulty : the oftener it is reſpired the more it will become 


 vitiated; and it is eaſy to obſerye how the attention of 


the audience fails them in ſach places. They can no 
longer liſten to the diſcourſe. The irritating quality ww - 
the mephitic air excites a general coughing, -. The 
preacher now receives none of thoſe marks of attention 


or reſpect, which i in. more favourable circumſtances he 


had a right to expect. They experience a drowſy head- 


ach. They expreſs even a phyſical anxiety to be gone, 


and the congregation feel themſelves on returning home 


jadod, and till revived by a more whotome or cube 


air they look wan, like 9 25 ns are OT to faint 


away. 


fally agree 5 Dr. 8 
who, in a letter to Dr. Bzppors 7. the celebrated Pro- 
1 The afeRing narrative 5 the BLAck Holz of CaueorTA, 18 8 : 
DosLix Lying-ix HosPITAL, xy only confirmations of the truth 


of this ſuppoſition of Lavois1sn's. _ 
I Vide the communication of ths pen a ruhe by Dr. bro. 


re 9. G 
feſſor 


felfor of Chemiſtry at Oxford, and inſtitutor of the New 


Practice, ſays, that he is perſuaded oxv EN GAS would 
be found of great ſervice, if diffuſed at certain ſeaſons, 
in mines, in n churches, | in, crowded rooms *, in 9 and 

| other 


A lively young lady, who came to 1125 put herſelf under the care 


of Dr. MaxiTTRICK ADAIR, gave a rout, and infiſted, that he ſhould be. 
of the party. The room was ſmall, and the company very numerous. He had 


not been long ſeated at the card-table, before a young gentleman, his partners 
Fill into a fon. The doors were immediately thrown open to afford him 


freſh air, and the ſaſh lifted up, and both the gentleman who ſ[wooned, and the 


young lady, Dr. Aparr” s patient, who were invalids, were much injured by 5 


the ſudden expoſure to a current of cold air, How the reſt of the company 


were affected, fays Dr. Ab Ain, I had not an opportunity of knowing; but 
my own feelings and ſufferings for many hours after I retired from this ovens | 


convinced me of the dangerous conſequences of ſuck meetings. On declaring a 


few days after, to one of my brethren, a man of humour, my reſolution of | 


writing a bitter philippic againſt routs, he archly replied, Let them alone, 

ner bow otherwiſe ſhould twenty-ſix phyſicians ſubſiſt in this = : 
| ns ——— ꝓ0 

If a ſmall tube, opening into the apartment defigned for goUTs, was to 

a communicate with the outward air, the external orifice of the tube being made 

; ſomewhat AROVE .THE LEVEL of the room, the fire and breath of the aſſembly 

would have no ſooner heated the air, than it would riſe immediately upwards. 

| ſo as to fill more particularly the higher parts of the room and as other particles 

would be ſucceſſively heated and rarefied in their turn, by their expanſive force 

they would preſs upon the upper ſtatum of air, ſo as to force the lighteſt pare 

| ticles through the opening left for that purpoſe in the ceiling of the room, by 


which contrivance the ou and hot air of the os would 2 Sredually, = 


| nk ,,, RS 
be made in the ceiling of the room, having a communication with a ſmall pipe 


that ſhould lead from thence to the outſide of the houſe, and extend ſome way | 
' BENEATH THE LEVEL of the rum: in this ſituation the cool external air would | 
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other public ba” 1 l in 4 5 bathing- 
rooms at BaTH, where great Faintneſs is often brought | 
on the. patients who are bathing by breathing a reduced 
atmoſphere from the extrication of AZOT Ic AIR, which 


Is given out in a conſiderable quantity by thoſe waters. 


be forced in at the lower opening of the tube, and aſcend into the apartment in 


proportion to the quantity that eſcaped from the upper region by means of the 
ether tube: and fince weighty air would no ſooner enter the room than it would 
tend downwards by its own natural gravity, it would gradually be heated by 
che warm air in its deſcent, and would thus be diſperſed about the room, ſo as 
mildly and imperceptibly to reach the company, and ſupply them with a ſuffici- 
ent quantity of freſh and vivifying air, without any of thoſe inconveniencies to 
which the company are ſubjected by the uſual way of admitting freſh air. This 
fimple contrivance might be made as elegant as it muſt be beneficial, and ſu- 
perſede in a great meaſure the patent ſtoves, which admit hot and cold air. 


Vid note p. 17. 


In every hundred weight of MINIUM or RED. LEAD; . is com- 


bined about 12 oands weight of oxygen, or pure, air. Now as 60 pounds of 


water are about a cubic foot, and as oxygen air is eight hundred times lighter 
than water, 500 weight of MIN1UM or RED LEAD ſhould produce 800 cubic 
Feet of oxygen air, or about 600 gallons. And, fince, the ſubſtances, which 
contain oxygen, or vital, air, in immenſe quantities, are of little value, we 
have a right to expect, that a perfect, ſalubrious, pure air, may, as chemiſtry 
advances, be obtained from fuch materials * a . Fr. 
Darwin, 

Dr. Buppors, we are "PEE has diſcovered the 8 of . 
avatey into its elementary principles, ſo as to obtain from thence oxygen air. i 


How great an advantage does this diſcovery promiſe to the world ! 
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Ir was ſhewn in the laſt ſection, that if an animal be: 
confined under a bell-glaſs, where all admiſſion of freſh 
air is denied, the air which before conſiſted of 2 arrial 
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will preſently n of 3 3 aerial ' fluids. „ „ ; 


I, OXYGEN AIR, in a diminiſhed quantity, „ 


2. AZOTIC Am, /FL1d)Q ᷑ ꝶ 
" and g. fredar, m 
At length the 0xYGEN AIR being conſumed, the ani- „ 


mal will ceaſe to live, and che air in the bell-glaſs will 
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be found to conſiſt now of 2 aerial Puids, that cannot Eo 1 | 
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maintain life, viz. EEE £m 
r 1. AZOTIC AIR, %% BR 3 g 
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Ld and 2. fixed. air. | | | EE 85 FFV 


A queſtion naturally ariſes, War HAS BECOME or - S = f 


ä bs OXYGEN, OR VITAL, AIR, deprived of which an . 
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by 0 gg 255 air 18 s abſorbed 1 in part by the BLOOD. — 
® Vide gect. VI. on RESPIRATION, which explains alſo the deftrudiion | 8 8 = 
ct the OXYGEN AIR in the formation of fixed air, and vapour, „ ET Ol 
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EXPERIMENTS. 10 PROVE THAT VEXAL BLOOD | 5 
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PO PRA 


If blood be taken from, a vein, it readily ſeparates into 
2 parts, a thin ſemi-tranſparent fluid called i ſerum, and 
he craſſamentum, floating on it. = 

This firm ſubſtance at firſt appears 1 of a dark ble 
colour inclining to black, but ſoon it aſſumes on its upper 
- furfacea bright ſcarlet ajprarance, reſembling the blood 
contained within an artery. 


* 


* 


Io prove that this florid colour is. owing to the ab- 


. 5 0 OXYGEN AIR, one of the principles of com- 
mn ais e the. illuſtrions, Dr. Goopwm, incloſed a quan- ; 


try of OXYGEN, AIR in a Saß receiver inverted oyer 
quick6Glyer, and introduced into it 4 ounces, of blood 


freſh drawn from the Jugular vein of a ſheep: the blood 


became inſtantly very florid, and the quickſilver | ſeemed 
d 4 to aſcend : a little in the receiver, To aſcertain this latter 


circumſtance, . 1 repeated, fays he, the experiment three 


my; IS. * 2 


or four times: the change of colour in the blood was al- 


ways very Halden, ar and after ſeyeral mip ge tl the quick- i 


ſilver aſcended two or three lines. 


IF ous be ſpread on the furtace of * the blood,” which. 
13 a „„ 


* 


a 


folves L1M8, and holds it ſuſpended. The ſolution then appears. perfely r,... 


ir ain who turned bis thoughts much to this = - 2 
YabjeR, diſcovered that bea Blood not only aſſumed a 
digit warm coltur when expoſed to 0XYGEN. AIR; 1 
but gave out carbon and Iydrogdi, which _unitirlg 


with the oxYGEN AIR, formed FIXED Alk * and Wa- 1 — 


weng, Which was found on the ſurface of the quick. 


Ks 76 PROVE THAT ante 81606 = 
conTATRS STERN AI. 


1 


- The arterial blood from the ea e of a ſheep | „ 1 1 


was received into a bottle full of azoTic AR. The . 
blood from a bright red ſhortly aſſumed the deep colour of „ 
venal blood. On opening the bottle the next day, the. ; EY 


95 


* 


5 . oxygen air; for if charcoal be burnt in agen air it a e . 9 


the agen 1 8 ſuſpended by caloric, . CARBONIC ACID ATR, or FIXED | — © _ 8 


414. 5 „„ % ũ %ů ́õv ge Le, | "I 


Tho prilaice of Ft i air is akcertained by yams WATEE ; for 6) ˙» 
clear and bright. If any FIXED ATR. comes into contact with the water, the 
CARBONIC ACID ſeizes on the LIME, and makes with it a combination zu. 8 | 
folyble in WATER. The LIME, in that caſe, is oifble in the water. Linn a 
WATER is therefore a teſt of the preſence of FIXED Or CARBONIC ACID Alx. Sn 


+ bo ang ngen. Vide p. 21, on the Compoſition of Water. 
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| AZOTIC AIR which it before contained was found mixed! 
with oxYCEN AIR, ſo that an animal could: live i in ns. 5 


and a candle burnt in it for near two minutes. 
This experiment proves deciſively that arterial | boot. 


contains OXYGEN AIR, and that as ſoon as it parts with 
this air it then reaſſumes the true venal character. 


erde! blood of the crötic artery of a ſheep. Ws 


received into a bottle full of NITROUS AIR. The blood 
_ aſſumed a green colour* upon the ſurface. A ſmall quan- 


tity of greeniſh ſerum was ſeparated. The day after, on 
opening the bottle, the vapour of NITROUS LAGIN was 


obſerved by all who were preſent. 


Here then is an experiment which alſo proves the pre _ 


ſence of oxvyGEN AIR in the arterial blood; ſince it is. 
from this circumſtance alone that it is capable of _ | 
4 ing NITROUS AIR, into NITROUS ACID EPI” 


© te ranns having injected tune » nitrous air into the wein of a dog, 
when it came into contact with the common air admitted into the lungs, 
NITROUS ACID was formed, and the lungs aſſumed in conſequence a _— | 


| hue. e Ny One eros to the heart was found black. 
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© THE CIRCULATION or THE BLObD. 


Tux CIRCULATION or THE Ar bob Was me forta- 
nate diſcovery of the immortal HARv EN, and has paved 
the way for all the great eee that have ſince. 
been made in the ſcience of medicine. „ 
N cannot help obſerving here, that this berriue at firſt 
| 1 with univerſal oppoſition, and that it was Wer 
that no phyſician, paſt the age of 40, believed in it; and 
15 in conſequence the practice of this great and. good man 


declined from the moment he een to the W 885 | 


ever memorable diſcovery, ff. | Oey 
The new dofrine at length getting into vogue, the 7. | 
nior phyſicians, ſays MALiohI, were inflamed to ſuch 
8 pitch at BoxoN1a, that in order to root out heretical 
innovations in philoſophy and phyſic, they endeavoured. 
to get an act paſſed, whereby every graduate ſhould be ob- 
| liged to take the following additional clauſe to his ſolemn 
oath on receiving his degree; . You ſhall likewiſe ſwear, 
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as you well, with it your might ( PROT roro 11 rose] 


8 preſerve and defend the doctrines of HippockaTEs, Art. 


STOTLE, and GALEN, which are taught i in this untver/ity, 
and have been approved of during a long ſeries of ages; and 


| that you will not permit their principles and concluſions to be 
overturned by any perſon whatſoever.” 


Here it may be uſeful, adds the juſtly e Dr. 


| HunTEs, as well as entertaining, to remark, that im- 
Prowements in medicine have always been among men an 
| object of contention. A little reflection on human na- 
cure will ew that van Tv is the principle ſource of 
] this abſurdity. All men with to be reſpectable; and 
| moſt of them to paſs in the world, for what they are not; 
E for being 7 very acute, Judlicious, and learned, as to need 
ns new inſtructions. Hence profeſſors aſſume a deeided 
and dictatorial character, affecting to have gone to hos. | 
bottom of every thing, and to have overcome every ayfreutty, o -- 
: either. by the natural powers of their underſtandings, or 
by the ſeverity of their ſtudies, .and perſeverance i in the 
5 purſuit of knowledge. Old men, beſides, can ſeldom bear, 
what they think an inverſion of the natural order of 


things, that younger perſons ſhould inſtruct them. Of 
all men, teachers of every kind bear this with moſt im- 


5 ratience. For chat . we ſee, in fact, that the = 


niors 
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* 


door of ſchools, colleges, and public foundation 
— + generally been the moſt obſtinate in ſhutting out light, 
and claiming a Birth- right for opinions, as for 0 


ö It is eaſy to ſee that ſuch men will reſiſt new deftrines 
VM with more obſtinacy than the reſt of mankind, _— 
with 1NvETERACY, in proportion as the doctrines are 


7 well founded and readily credited. They will be ſenſible 
that many perſons who embrace the new opinion, will 
call to mind many lroks of importance, and expreſſions of 
wanity, which muſt now appear truly contemptible . 

haut to return to the object of this ſectien. 


AF 
the ASCENDING (1), and DESCENDING, CAVAS ( a 
empty themſelves into THE RIGHT AURICLE of ___ 
heart (3). The right auricle unloads into THE RIGHT | 
VENTRICLE of the heart (4), which throws the blood 


* 


4 LUNGS, pots its too branches (6) (7) that 98 to > the right 
Sack THE none the blood is brought back by THE 

| 5 Þ Dr. Hazver, before his death, had the happi ae Phd 

1 fund che clamours of ignorance, envy, and prejudice, flenced; 


Prefaſſona men grew at laſt aſhamed to own, that they had ever com- 
eee or nn, the EFRCVLATION or THE BLOOD. 
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the veins of the body falling into two trunks „vin, 


through THE PULMONARY ARTERY (5) into THE | 
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Four yuLmoany veins (8), (9), (10), (11), into 


THE LEFT AURICLE (12), and from thence it paſſes 
into THE LEFT VENTRICLE (I 3), by which it is diſ- 


tributed through THE BoD by means of THE AORTA 


(274), and its branches. Theſe terminate in THE VEINS 
of the body, which collect che blood and bring it back 


to the heart ay the Two CAvAS (1) 18 Or, in other 


The HEART is aided 5 into 2 parts by. a Akin 


| Hen. Theſe 2 > parts are formed into 2 cavities by 
2 lateral ſeparation. | 


The veins enter the 2 upper cavities, or AURICLES, 


and the en, go out from the 2 lower cavities, 


Or VENTRICLES. 


* 


When the AURICLES 3 the blood is driven 


into the VENTRICLES; and when THESE contract, it it 
Is forced 1 into the ARTERIES. 


Then commences, in fact, | THE DOUBLE CIRCULA= 


TION or THE BLOOD.—The ARTERIES contract, and 
the blood flows from the right diviſion of the heart 


THROUGH THE LUNGS to enter the Jeft divi iron of the 
heart: and from the left diviſion of the heart, the blood 
paſſes THROUGH THE VARIOUS PARTS or THE BODY | 
to enter * the A+ divi if Gon of the heart. 


2 SECT. 
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SECT. Vi. 3 


Tre OFFIGE: oF THE LUNGS. ; 


| Reſpiration we cannot explain: we TE know, ſays 
De: HuxTER, that it is, in fart, eſſential and ne- 


| ceſſary to life. Notwithſtanding this, when we ſee 
all the other parts of the body, and their functions, 
ſo well accounted for; we cannot doubt but that 
Reſpiration is ſo likewiſe. And IF EVER we ſhould 


be happy enough to find out clearly the object of this 
| function, we ſhall doubtleſs, as clearly ſee, that this 
organ is as wiſely contrived for an important office, as we 
now ſee the purpoſe and importance of the heart, and 
vaſcular ſyſtem; which, till the circulation of the blood : 


was diſcovered, was wholly concealed from us. 


If this learned teacher was to riſe from the grave, * 


believe, no ſubject would give him higher delight than 
_ 20 ſee, iſſuing from the furnaces of the chemiſt, a new 


35 and ſimple philoſophy, which has 9 e the ; 


nature and neceſſity of reſpiration. * 


In the lungs the blood coming into contact with / ar- 
| MOSPHERIC AIR? works many chemical alterations ith . 


. Every chemiſt has learnt, fromthe diſchwärtes Uf Lawn, *c that 


e ATR conſiſts of fwvo parts, Viz. oxygen air, blended with 


: os celic ai air, ” which ee means wad be are and confined i in dif- 
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Here it is (in the robe that the ak blood, e 5 
ing off attenuated charcoal, forms _ the vital air . 


| the atmoſphere, —FIXED AIR *. 


Here it is, that the purple blood parts ith its bv 
gen, which uniting with the vital air, forms the HUMID | 


FAPOUR that iſſues from the mouth . 


And here it is, that the purple blood (having "any 
off bydrogeu and charcoal) IMBIBES the vital air, which 


changes its dar l colour to a brilliant red, rendering it—. 
the ſpur to action of the HEART and ARTERIES—the 


Force of ANIMAL HEAT—and the cauſe of mex. 


* ARRITABILITY, and MOTION bo. 


f 


ferent j jars, and that a mouſe, or any other animal, will live a \ confiderable 
time in the ane, being lively, briſk, and active; whiiſt, in the other, he ſoon 
Hhanguiſhes and dies. Tig part of the air, therefore, as ſa much contributing 
to life, is with the utmoſt OY denominated 75 Py ary VITAL 


AIR. | 
* This is FR by making an expiration through a a containing 
LIME WATER, which will become inſtantly turbid Or if black blood be 
confined i in n vital air, the n will be converted 


- to FIXED AIR» 


+ This you may ine by 8 venal blood i in vital air, 1 80 the ſides 


of the veſſel will be covered with Jarge drops of WATER—Or if black blood 
be received into a phial containing azo/ic air, AMMONIAC will be formed, 


which was ſhewn' by BERTHOLET to be nothing more than e com- ; 
bined with azo. Vide Part I. p. 39. ü 


Hine quoque apparet ſanguinis principalitas, quod PULSUS er 60 ertum 
n Nec ſanguis ſolum pars primigenia et principalis dicendus eſt, quod ab 


23388 8 n * orietur ; ſed etiam quia i enen eon | 
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DK. 6 coopwi' s CELEBRATED EXPERIMENT. | | 


. that no o pollible d doubt night: exiſt, "chars OXYGEN 
AIR is imbibed by. the blood in the lungs, Dr. Goo. in 
opened the cheſt of a living ao. „ 


88 


Ihe lungs. and heart were then expoſed to view. | 5 ; 


The blood, which Was driven from the RIGHT VEN- 
> TRICLE of the heart into the PULMONARY. ARTERY, | 


3 
4 


appeared of a dark Venous complexion. : 


It certainly was a ſtriking ſpeQacle. . to abe the : 
| black blood as it returned from the lungs by the four 
PULMONARY: VEINS of the LUNGS, in its paſſage to the 


LEFT, AURICLE of the heart, 1 of a bright vermilion 15 


| "_ 


5 : rificia means. 
. at any time this was intermitted, the blood in. the | 


ANIMALS INNASCITUR, SPIRITUS. VITALIS ingeneratur, r ANINA 
zrs A conſiſtit. | | 


Hence alſo appears the e of the blood, that the pulſation 4 "the 


. HEART and ARTERTES owes its origin to it. Nor is the blood to be called 
the Fr/# mover and pre-eminent for this alone, but becauſe from it ſpri PRE 


VITAL HEAT, the ANIMAL e and LIFE ITSELF.—HARY- Ex- 
ercitat, 51. 5 5 is 


How infinitely near does the ance HARVEY approach the truth, and: 


yet he had not the moſt diſtaut conception, that OXYGEN AIR Was the principle 


from whoſe benign influence all THESE WONDERFUL PHENOMENA. ariſe. 


- Vide Sect, VII. c. Kc. 


It was ſoon bound neceſſary to inflate the lungs by. ar- 
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four vu LMONARY VEINS appeared of a dark purple co- 
tour, and the LEFT DIvts1oN of the heart receiving black 


blood, a diminution of the palſations of the ue ART and 
ARTERIES took place, and i in a little t time mw FOR dc 


tions ceaſed. ; - 
But if at this t time the LUNGS were made by the in- 
flation of c common air alternately to collapſe and di ſtend, 

the blood in the pUuLMoxARy vESsE Ls regained | its former 

crimſon colour, and the action of the HE EART and ARTE=. 


RIES \ was $ excited « anew * *. 


* 


On this occaſion it is obvious to remark the i#portance of the LUNGS in 
the animal ceconomy ;. we perceive that the blood, every time it is returned to 
the heart, is directly diſperſed throughout the lungs, and immediately recun- 
weyed to the heart, before it is permitted to begin a new circulation: I ma add, 
before it is CAPABLE of performing a new circulation: for had there been no 
real neceſſity, we may boldly aſſert, this operation of its paſſing through the 
lungs would never have taken place. In the ſtudy of nature, throughout all 
| her works, however complex the machine, the /implicity of the moving cauſe 

claims the firſt attention of a fpeculative mind ; this obſeryation i is beautifully 

illuſtrated on the preſent occaſion; and I believe it will be admitted by every 
one, that the blood, after having performed one round throughout the animal 

#conomy, undergoes ſome new and important change, in its tranfit through the 

lungs, 1 requilite to 5 85 a. ſecond circulation. Dr. 811 ” | 
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8 E | 6g a i | VII. 
en ANIMAL BEAT. 


ir Was ee in che laſt ſeQion, that when the beam : - . 
did not receive blood impregnated with OXYGEN AIR it * 


155 ceaſed to beat ; | beſides the circulation of the blood we are — 
indebted for our VITAL HEAT ALSO To THE OXYGEN — 
AIR CONTAINED WITHIN THE BLOOD. 5 „„ 5 1 
The ingenious Dr. CRAwronp appears to have been 5 
the firft who attempted to aſcertain by direct experi- 2 
ments the cauſe of ANIMAL HEAT. In an elaborate work 1 b 
he maintains, that the blood, which is returned to the a 
lungs, is highly charged with. phlog;//on,—that. the ar : 
having a greater affinity for phlogi/fon, than the blood, _ f 
attracts to itſelf that principle, and baving in conſequence l : 
- a leſs capacity for heat than before, it parts with a por- > | / 


bon of ts beat, —and as the capacity ® of the blood for 
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ane 
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The meaning of this word may be eakily u 
| the CAPACITY of a ſpunge for containing water, and of any other body 3 ; 
it muſt appear thar bulk for bulk, its CAP ACITY with to that fluid, is 
greater than the capaciTy of any other Known ſubſtance. Or, to give an- 
other illuſtration, Bt water will diffolve a greater qua=uty of ſali than cold, 
and hot air will ſuſpend a greater quantity of moiſture than cold air. Hence | 
1 when abs are an into each other, that is, 122 lot water containing ſalts 
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d, if we contemplate. | 


n 


gory 2 iy e220) NS e Wt 
ere Np Le es 


e e 


FFC 


ON 
2 


5 
5 
1 
** 
12 
vp 


. 
25 ** £5 
8 


1 1 1 : ; 
ED Re Ee Cn SU SE OD ECT nt es Sl AS 


— — —— Pr PUTS STE RE NR I HEIRS Py ni ay oe oe Pe 
S ii N r DIGITS 
5 7 1 TR r 


=__ 3 . is at the ſame time increaſed by the e of . ” 
4 1 1 phlogi ton, the heat, detached from the air, is fixed — 
3 4 = | quieſcent or latent ſtate in the blood: and that the 
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| 1 | | 1 dlood in the courſe of the circulation abſorbing PHI gi ton, | 
F ö 5 * 7 3 and thereby having its capacity for heat diminiſhed, part 
5 2Þ | . ! ol it (in proportion to the quantity of phlogi fton abſorbed) __ 
, © ©  \reaksoutin the ferm of ſenſible or moving heat, and 
5 Li 14 i - 1 Hence, the cauſe of ANIMAL HEAT, | VV 
e into cold water, and the Jot air of the day into the c air of the 
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. 5 5 evening; in the firſt inſtance, the /uperabundant ſalt beſore held in ſolution „ 
8 5 75 | will be depoſited at the bottom ; and in the ſecond, the moiſture, or the dew 
| : V evening, will deſcend on the ground. In the ſame manner the cAPA CITY 
= ſiot heat being found greater in arterial than venous plodd; hence when the ar- 
5 EW terial becomes venous blood (juſt as the hot air converted into cold air depoſited 
| . moiſture, and "hot water converted into cold depoſited its ſalt), fo muſt arterial 
| blood converted into uenous depoſit its ſuperabundant heat, 
Dr. CRAwrokp's opinion therefore, to ſtate it in a Fete words, i is, . in 

_ reſpiration, the blood is diſcharging PHLOG1SToN and abſorbing HEAT; and 
that, in the courſe of the circulation, it is continually imbib ing PHLOGISTON | 

and emitting HEAT. Perhaps this excellent phy ſician is a convert to the x EW 
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SYS TEM, and may hereafter, like the illuſtrious KIRWAN, formerly * 
ſupporter of the doctrine of phlogiſton, write a work to refute his own book. 
It was certainly a great pleaſure to LAvOISIER to receive a letter from Dr. 
' BLACK, the celebrated Profeſſor of Chemiſtry at Edinburgh, i in which he ſays, 
4 For thirty years I taught the doctrine of phlogiſton. Ten years of which 
time I combated your di iſcoveries. That barrier againſt every improvement, | 
. | PREJUDICE, required fen hole Years, a ſecond ſiege of Troy, before i it could 
„„ de ſubdued. I now ſee, clear as the noon - day, the ?ruth of the x x N] NS T EN. 
| | % . I have began to teach it, and the young ſtudents, having NO PREJUDICE 5 
$+ 1 ; to overcame, are every one of them delighted with its ſimplicity = and truth. 
* | 1 Your new rd are MER familiar Tan them, W 1 . 
3 n 
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| Tt required . ſtrong philoſophic | conviction in Dr. 
; Ct  TrornNTon, to depart from a- propoſition at that time 5 
| ſo generally received. But having made many ac- 
| curate experiments, when enquiring into that ſubs 
ject, he was confident, that the OXYGEN AIR which 
| WAS ABSORBED BY THE BLOOD- (as is proved here in 
Sect. VI. from the experiments of Dr. Goopwin), wa. 
5 the true ſource of ANIMAL HEAT. Struck with the 
important 4; ſcovery, he propoſed it as the ſubject of his - 
| theſis at Campripoe. The profeſſor of phyſic at firſt 
_ refuſed it, as being an opinion perfectly novel. He, 
however, at length very politely conſented to his diſputa- 
tion on that queſtion, and, as Dr. THORNTON: informs 
Dr. BEDDots, he maintained at CaukRIDOR, previ- 
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ous to his receiving his degree in phyſic i in that univerſity, 
in oppoſition to the opinion of Dr. CRAwFoRD, that me ood 
venal blood in the lungs abſorbs from the air not fire, | Ne, Roe. 1 
1 but oxygen, in combination with the matter of beat (oxx- —- ES 
GEN AIR), and that i in the circuit of the blood through 
the body, the oxygen, meeting with ſome 9 2 at- 
traction, is divorced from its caloric *, which becoming 5 
diſengaged (7u/t as an acid diſcovers its ſenſible properties, i 
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ſume its well known ative charakter, | and as uncombined ; 
foe ever tends to form an equilibrium, or equal tempe- 
nature with the ſubſtances around, by pervading Ts 


Animal heat, therefore, to uſe the language of Dr. 
PEART *, in the opinion of Dr. TrornNToN, appears 
to be a gentle combuſtion ;—and an animal in many re- 
ſpects may be compared to a burning lamp; the HEAT 
produced i in both caſes ariſing from the ſame cauſe. 

If Ax ANIMAL be placed in an exhauſted receider of 
an air-pump it quickly expires; in ſimilar circumit: 


A BURNING LAMP - goes out. If AN AN IMAL be not 

ſupplied with freſh air it dies, and its heat is extinguiſn- 

ed; ſo it is with THE LAMP. The air breathed by 

| ANIMALS is diminiſhed in quantity; ſo it is by the burn- 

ing of THE LAMP. A certain guantity of air ſupports 
'AN ANIMAL for a certain time, but no longer; ſo it. 
will keep up THE FLAME OF THE LAMP, for a certain 

time only. The air in which a LAMP has burnt out 

: *deftroys ANIMAL life; ſo the air that THE ANIMAL hath 

| 46/7120 _ out THE LAMP. 7 ate, and in- 


. ; 5 


® It is hoped Dr. ar will not whe offended to 58 his language changed 
ant as pod mamas Sn . 
S - flammable . 


TOR 3 
9 


flammable airs, de/iroy ANIMALS: 
extinguiſh THE LAMP. A LIVING ANIMAL and a 


B BYRNING LAMP, therefore, exactly agree in requiring 
dhe ſame kind of air to ſupport them, and in producing | 
| the ſame Ws IP the air, to which tek are . | 


But they 60 not nd each other only; in cs | ö 


HEAT," and requiring the ſame kind of. AlR: for if AN 


ANINMAI. hath not 7e ſupplies of FOOD, as well as AIR, 
after a certain time it dies, and becomes cold; juſt in the 5 


| ſame mana a THE LAMP dies wo if not oy _— 
with . VU; 


Since then, hat part of FOR air 1 7 RE+ 


SPIRATION is the ſame as that deſtroyed by coMBUS= 


TI0N: and ſince the ultimate effett is the /ame in both 
operations, that i is, THE PRODUCTION OF HEAT, is it 


not reaſonable to think, that the Foop affords to the 


3 ANIMAL principles alike attractive of OXYGEN, and diſs 

engaging heat, as the o1L affords to THE LAMP? For 
ſince the Heels are che ſame, the cauſe mult be ſo too. 5 
On, therefore, affords the principle attractive of oxygen, 55 
| to THE LAM: and, conſequently, uE FOOD of ani». 


5 mas Hanne the generation of we, by ſuppiing to the 
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_ affords Proper nouriſhment, which contain not prin ES 


animal body thoſe principles: s which are attraflive 
GEN, e baſe of vital air. 


Krbentcür analyſis of fuck ſubſtances as are to ſup- 
port animal life confirms this opinion ; for no fubſtance 


\ 


of oxv- 


ciples that readily combine with OXYGEN; and the 
inſtantaneous ſupport, and refreſhment, perceived by i 
thoſe, who are much exhauſted, upon taking into the 
ſtomach certain inflammable. ſubſtances, as diluted ſpi- ” 


its, Nec. depend, in Dr. TrorxToN's opinion, on 


the ſame principle. Very different matters, therefore, 
will ſupport ANIMAL LIFE, if they contain principles, 
| ſeparable by the animal OPT don have an Oy 
with A | 8 5 „„ 


Venen over the whole "rg 3 | 
ZE ther I conceive alſo acts in this way, rather un "es the e pro- 
perty of this volatile fluid in the ſtomach. If you take a phial and fill it with 
OXYGEN AIR, and pour into it a few. drops of æther, and then apply to the 
entrance of the phial any ignited body, a violent exploſion takes place, nearly 
as loud as a gun, the bottle is thrown down, but not broke, and you may | 
collect from the phial rather more than a tea ſpoonful of clear WATER» Here 
the hydrogen of the ether unites impetuouſly with the ; oxygen of the pure air, 
and WATER is formed, and caloric diſengaged. Vou have Ns en oo 
Fol of Went nden, ap 7. thunder flower. | 


))) — 


NIMAL HEAT, THEREFORE, PROCEEDS FROM THE 
CHEMICAL UNION OF CERTAIN PARTS OF OUR FOOD 
AND OXYGEN, MODIFIED, AND' COMBINED, BY THE 


PROPER EXERCISE OF THE NATURAL ANIMAL FUNC= 


* The faliva and a juice ſecreted in the ſtomach, called in us the gaftrie 


juice, has a ſolyent power on certain ſub/ances, Our aliment is therefore broken 
down in the ſtomach into- its conftituent principles, and theſe comminuted 
parts then enter and paſs along the capillaries of the inteſtines, which are in- 
2 of nee, _ 3 1 in an ere attenuated or aerial 
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ON THE BALANCE BETWIXT DIGESTION AND rur 

| | © OXYGENATION or THE BLOOD. 
I ANR 1 fays the celebrated Spaniſh traveller, : 
the Rev. Mr. TownsEND, frequent opportunities of 
remarking a beautiful balance betwixt RESPIRATION. 
e eee, 115 

During: a putrid fever, which attacked me laſt ſum- 
mer, it was too evident to eſcape the obſervation even of 
my nurſes. When the fomach was oppreſſed, reſpira- 
non laboured; and when the lungs were plentifully fup- 
plied with vital air, the breathing became eaſy, and 
the ſu perabundant yoonny of food was no longer a 
"mu rr 

I am happy to find my ideas on this ſubject confirmed_ 
not only by Dr. Thon x rox, to whom ¶ firſt practically 
noticed it, but alſo by the correſpondence between two 
of the moſt ingenious medical practitioners and chemiſts 
of the age, Dr. WITHERING and Dr. BEppoks. The 
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former writing to, the latter ſays, the experiments you 
wiſh for on the ſubject have been in part made. The 
| hte Mr. SPALDING, who did ſo much in improving and 


uſing the diving-bell, was a man of nice obſervation, 


and had he not fallen a ſacrifice to the negligence of ; 


drunken attendants, would bave thrown.much additional 


light upon more than one branch of ſcience. | He par- 


ticularly informed me, that when he had eaten animal 
food, or drank fermented. hiquors,. he conſumed the air in 
the bell much after than when he lived upon vegetable 


ad md drank only water. Many repeated trials had ſo 
convinced him of this, that he conſtantly abſtained from 


the former diet whilſt engaged i in dA. co 


T5 * 


In my putrid fever, whenever the air 25 my bel 
| chamber was artificially oygenated, as my phyſician Dr. : 


_ THoRNTgN; often witneſſed, My RESPIRATION WAS. 
PLEASANT, . MY OPPRESSION Ar MY. CHEST RE= 


Arp, AND I WAS ENABLED. 10 BREATHE. FREE 
| LY. THROUGH THE | NOSTRILS WITHOUT TAE A6 


' $ISTANCE or MY, MOUTH, "WHICH 1 COULD. NOT 


' DO: BEFORE THE ROOM WAS OXYGENATED. At the 


fame time I am convinced THAT MY APPETITE WAS 


GREATLY INCREASED, MY OCCASIONAL SLEEPS 


go ' RENDERED 
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en Vital Air. : 


RENDERED | $OUND AND UNDISTURBPD, | any uy 
DIGESTION CONSIDERABLY QUICKENED. . 
ae Yer te ey Wa wo ae | 
with food pant; and why in a cloſe room, where they 
are confined within the curtains of a bed, where the air 
is vitiated by frequently | gh their lungs, 
they open their mouths wide to breaths, and therefore 
ee a; caghs N | 
T have often had occaſion to converſe with miners in 
1:6 awall, who had been almoſt deprived of life by 
breathing a mephitic air, and have been informed by 
them, that on reviving they have conſt apr 
with nauſta, and that commonly the ſtomach has x re- 


| jeted its contents quite crude ®, Vi, 


Whenever the itmperfect tribe of animals, or fu 


9a 5; 2 


| fleep out the winter, are expoſed to a cold fo great as, 
in a great meaſure, to rob them of their inbred heat, 


* 


their powers of motion are proportionably diminiſhed, 
and as they cannot have, at that ſeaſon, a very copious 2 
generation of caloric, but only enough to keep up the 

"Ju of life ( their animal oil, which i is nee of 
® From the Rey, Mr. Townsenp' 5 Guide to Heath, Oblervation v. | 


* 


principles 


ieee attractive of a being cafficient for ws. 
1 they loſe alſo che power of 4d: geſtion®, . 
At Bellifle, in the beginning of the winter 1761, 1 


yk ſays JohN HUNTER, worms, and pieces of 


meat, down the throats of lizards when they were going 
into winter quarters, keeping them afterwards in a cool 


place. On opening them at different periods, I always | 


found the ſubſtances which I had introduced entire, and 


without any the leaft atteratios. © Fx 
go while the heat 1 f the a was at 5 


ebe #5 bee wits bo artificial means it was in cr 
to 93 degrees, the animal ſeized a toad which ann 


to be in the room; and upon being offered ſome bread 
and milk , it immediately eat it. The heat rouſed 


up the actions of the animal ceconomy ; the breathing 
became quickened; and the blood, having imbibed a 
A of .be air, oontaining! latent _ to 


* Obſervations on o Digeſtion by Jobn Hunter, Rt 
This accurate experimental philoſopher has the muſculrr ANIMAL | HEAT, 
the e e and the procreative, to mark the three intenſities; or rather 
the three effects es 19 0 different . of Dp in the abimated 
world. 
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e 155 immediate call os 85 denne powers of . 
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The e lecturer at Piſa, in he year 1 mw to-bold 
a lighted candle near the ſubject he was diffe&ing, on a ſudden the vapours 


chat iſſued from the ſtomach and inteſtines were ſet on fire. In the ſame year 


Dr. Ru is cn was diſſecting a woman, and had no ſooner opened the ſtomach, 
than their iſſued out a yellow greeniſh flame, ſuppoſed to have ariſen from 
the vapours, which were kindled by a ſtudent's holding a lighted candle near 
him. Dr. VuLyAke, the anatomical profeſſor at Bologna, affirms that any 
one may ſee, iſſuing from the ſtomach of an animal, a vapour that burns like 
Spirits of wine, if the upper and lower orifices are bound faſt with a tight 
thread. The ſtomach thus tied, muſt be cut immediately under the upper 


ligature, the contents of the ſtomach being firſt preſſed with both hands, ſo as 


to paſs to one ſide. A candle being held about half an inch from the aper- 
ture, a flame will be obſerved immediateiy to iſſue from the ſtomach. Ban- 


| THOLINE relates the caſe of a perſon, who having drank. much brandy for a 


wager, died, after an eruption of a flame of fire had firſt iſſued from bis 
mouth. The nflammable. woman of Coyentr y, as deſcribed by Mr. Wir- 
MER, appears alſo to have reduced herſelf by dram-drinking to ſuch a ſtate as 
to be capable of being ſet on fire, and burn like any very combuſtible matten; 
fo eager, ſays the learned Dr. Brxppoks z Were the principles of which fhe was 
compoſed to combine with oxygen. In like manner the counteſs Cornelia 
Bandi, near Ceſena in Romagna, in 173 1, in the fixty - ſecond year of her 


age, was found in the middle of her bed- chamber reduced to aſhes. Theſe 


aſhes were light, and left in the hand a greaſy and ſtinking moiſture. The 


floor was ſmeared with a groſs unpleaſant moiſture, and the walls and furni- 
ture were covered with a. - moiſt ſoot. 


An inſtance of the fame kind occurred at Chrift-Church ! in "xe 


8 June 26, 1613. One John HITCHELL, a carpenter of that pariſh, having 


ended his day s work, came home and went to bed. His wife ſound him 
dead before morning at her ſide. He felt ſo extremely hot, that it was im- 


| rim to touch him, He lay burning for three days; nor was there any ap- 
| pron. 


93 


SECT. IX. . ä 


— 


os Section VII. it was i that FOE" heat 1 
from the decompoſiti tion of oxygen air in the blood. In this 
it will appear, HOW LIFE DEPENDS oN A CERTAIN DE- 


* 


| GREE OF HEAT IN THE BODY. 
| In the chick contained within an egg the are no | 
” powers capable of generating heat. Therefore until the 
chick receives heat from the mother it remains in a tor- 
pid and inactive ſtate. The principles of life are then 
called into action. A gradual extenſion of the parts 
| commence. During the time of incubation, the living 
principle every day increaſes i in quantity and power with 
the perfection of the animal, and the capacity of its or- 
Fans for performing its functions, and generating Ber, 
which laſt does not happen till the time of a Cretan : 


= - from the ſnell: after which, the chick does not de- 


pearance of flame I but only a coe or wit akending from his car- 
caſe till it was conſumed. 


GneR PETT, a fiſherman's wife, of the 3 of St. Clement's, Ipf- | 
0 wich, about fixty, was alſo conſumed by an internal fire. She appeared like 
a heap of charcoal, covered with white aſhes; the legs, arms, and thighs, were : S 
very much conſumed. However it is remarkable that the deal floor on which : 
ſhe was extended had no appearance of being in the leaſt ſinged. . 
| Theſe remarkable inſtances of the quick combuſtion carried on in the lot, | 
i I may be allowed to continue the expreſſion, is adduced only as exceptions to 
Dr. Tuonx ron's general rule, that within the body there is e carried on 
a ants combuſtion, e of the VITAL FLAME, 
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. entirely on the mother for the ebe of 


that heat, which muſt always accompany and ſup- 


port the functions of life, When, by reſpiration, 


the fiſt action after birth, oxygen air is abſorbed 


by the blood, the motion of the heart, the circulation, 


and other operations, are carried on with greater vigour 
than formerly, and the food being ſeparated into brin- 
ciples attractive of oxygen, the chick is capable, in a 


great meaſure, of generating a degree of heat equal to 
khat of the parent. At firſt the mother, by a wonder- 
fol inſtinct, as if conſcious of the tender ſtate of her 
| children, and of the impoſſibility of their being kept N 
- ſufficiently warm by their own powers, gathers them 
: under her wings to cheriſh that vital warmth, which 
| the appears to judge them capable of creating, and with- Y 


out which they would neceſſarily periſh. © In the ſame 


Pay, if, during incubation, the hen leaves her neſt ſo 
long as to cool the eggs a few degrees, from that period 


the powers of life are proportionably diminiſhed, and a 


ſtop is put to the growth of the chick ; both of which, 
= I. the; eggs have not been cooled too far, are re- 


coverable on the return of the hen, or of that genial 


heat they receive from her body. The mother is ſo ſo- 
| licitous to preſerve this heat, that the ſeldom leaves her 


neſt above five or fix minutes in the day, to take a ſlen - 
„ der 


7 der repait ; and when ſhe diſcovers the motion of the 


chickens in the eggs, ſhe then fits ſo cloſe, that even 
the ſight of food, though ever ſo much preſſed by hun- 


ger, can are prevail with her to ſtir from the eggs 


for three or four days, or until they are completely 


| hatched. But if ſhe abandons her neſt altogether,” or is 


killed by accident, then, as the epgs cool, the powers 


of life gradually decline, till they are at laſt totally abo- - 


" liſhed by the death of ou chickens . 


* on Dr. Groves on 85 Baa Gn,” F 
Though the functions of life are ſuſpended for want of a due quantity of 


ad heat, yet in ſome creatures, under theſe circumſtances, the vital prin- US 
ciple ſtill remains entire. Thus flies, when the cold comes in, appear as if 


deprived of ſenie, and in proportion to the degree of cold, the moving me- 


chaniſm is retarded. But if the weather be intenſely cold, they then ſleep the 


 Neep of death. Hence the reaſon why we ſee toads burrowing, frogs living 
under large ſtones, ſnails ſeeking thelter in the hollows of trees, 'and fiſhes 
having recourſe to deep waters; the heat of all- theſe places being' generally 
above the freezing point, even in our froſts, which are however ſometimes ſo 


ſevere, as to kill many whoſe habitations are not well choſen. Nevertheleſs 
_ theſe torpid animals ſtill maintain a temperature of heat ſomewhat higher - 


khan the ſurrounding medium. In the winter, the atmoſphere at forty · four 
degrees, the heat of the torpid hedge-hog at the diaphragm was found, by Mr. 


IaxxER, to be forty-eight degrees and a half. When the atmoſphere was at 


26 degrees, the heat of a torpid hedge-hog was reduced fo low as 30. Ih 


- ſummer, the atmoſphere at 78 degrees, the heat of the hedge - hog at the dia- 
phragm was found to be 97. The atmoſphere being at zo, that ingenious 
phyfician, and moſt accurate experimental philoſopher, Dr. Her6uTox, the 


Lecturer on Phyſiology at Guy's and St. Thomas's hofpitals, found the ani- 
mal heat of a torpid bat at 33; and when the atmoſphere was at 60, he found 
it ſo high as 63 degrees; ; that is, during life the vital heat was always found 
to exceed the ſurrounding medium. Vide Joux HunTzR' s O3/ervations on 
the Animal Economy. . 
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In the laſt Section the connection betwixt life and heat © 
was ſhewn; we ſhall ſlightly conſider here THE M- 


THOD NATURE TAKES TO INCREASE), | OR RID 
HERSELF, OF THIS -SUBTLE AND PENETRATING © 


Hun, 


As the heat of the living body always conſiderably 
exceeds that of the ſurrounding atmoſphere, it is obvi- 
ous, ſo far from any heat being derived from it, on 
' the contrary, the bod; muſt communicate heat to the 
external air; and if. we conſider the great difference 


eee between the temperature of the human body, | 

and that of the atmoſphere: in our climate, it is clear 

chat a very large portion of heat muſt be always eſcaping 

from the body, and of courſe there muſt be conſlant ge- 

neration of animal heat carried on in the body to balance 

this conſumption. | CL” ; 

Every one who has paid attention to the temperature : 
of the atmoſphere by means of the thermometer, muſt 
de obſerved how frequently our feelings, reſpecting. 
heat and cold, diſagree with the indications of them, as 
expreſſed by that inſtrument ; fince it often happens, 
1 5 | that 


| that when experiencing a very 3 degree * 
. cold, we are ſurpriſed to find the mercury. at a mo- 


derate temperature; and this may be obſerved uſually to 


happen in windy weather, or when the air is particularly 
loaded with wet particles, This can be accounted for on 


no other principle than chat of the conſtant production of 


Fern the animal, and of its tendency to paſs off A 


the ſurface: for the thermometer very ſoon acquiring 
the temperature of the air, becomes at once ſtationary, 
varying only with the real changes which take place in 


the atmoſphere; whereas the conſtant ſucceſſion of | 


| heat, which there is in the living animal, prevents its 
acquiring the temperature of the air, and it cannot, 


' - therefore, like the mercury, deſcend to its temperature, 


and then become ſtationary; and as as the ſenſe of cold felt 


5 1 eſeape of heat which 18 thus promoted, che degree of | 


cold felt muſt obviouſly be in proportion to the celerity 
with. which the air is enabled to carry off 125 warm at- 
moſphere around us. 


Ihe effects produced by fanning, hey perſons are 
FO hot, may be underſtood from the principles of the 
r doctrine : when the ſurface is loaded with heat, 
and the air whyed: 3 is in immediate contact with it, has 
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| alfeady e up ſo much, that it is eher unable to 
carry off any more, or performs this office ſo flow! y. as 
to be unequal to the removal of the quantity which is 
eder arriving at the ſurface, the driving away ſuch | 
| air by the fan, and permitting other colder air to ap- 
proach, which not being ſo loaded, is able to carry ul . 
the wet more e the {kin muſt in W 
8 1 2 EI likewiſe, a better conductor of heat than 
when dry, becauſe water, though of the ſame tempera- 
ture with'air, is well known to FORTY” it off more re quickly 
tan air will do. 5 EE ͤ[ 
If, therefore, theſe two cauſes unite, as · is the caſe in 
| and windy weather, we may eaſily underſtand why 
| the heat from animals ſhould be carried off more quick- 
hp and. the animals ſhould experience a greater ſenſe of 
cold, than when the air is Hill and dry, though the 
thermometer ſhould, in both caſes, ſtand at the ſame 
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Point. ꝛdp!!jj rh wma 
I. OF THE RETENTION OF HEAT. 


is paſting off them in an inconvenient degr ee, endeavour 
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to CHECK: Ir by leſſening the ſurface of their 


Which is expoſed to the ſurrounding medium; thus We d 


bee W eee dc. e en the eee 


them, and ih to acquire ſuch a 


whole body, as ſhall. bring all the parts as much into 


contact as poſſible; and when in a I ſituation, as 
expoſed to the warm rays of the ſun, or near the fire, 


_ they ſtretch out their limbs, and extend their whole ſur- 


face as much as poſſible: and we all know, that v ö 


ourſelves, when naked, or when entering a cold 
do exactly the ſame thing; and in bed we continue ſuck 
a poſture until ſuch a quantity of heat has been aceu 
mulated, and confined. by the bed-clothes, as to remove 


all ſenſation of cold, when, like the before-mentioned 
animals, we ſtretch forth our limbs, ee eee, | 


acenſtomed-poſtute. fs ie ont ws DE 


The univerſal cuſtom of the inhabitants of all coun- : 


tries in which the temperature of the atmoſphere i is ber 
low the ſtandard of the heat of the human body, making 
uſe of apparel, and this being thicker or thinner i in pro- 
portion to the reſpective differences of ſeaſons or 


is founded on the ſame principle, * 10 prevent ſuch an 
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I! be fame thing may be obſerved of the natural cloth- 
ing of different animals; in warm climates their coats are 
Wort, and lie cloſe to the ſkin; but in the 
| marthern regions their covering conſiſts of a rarer ſub- 
| ſtance, as fur, wool, &c. In birds this circumſtance is 


.__ _ and are often expoſed in the higher regions to a very 
- _ | cold medium, their natural heat would paſs off much 
| too quickly, if they were not covered with a ſubſtance 
heat very ſlowly, which feathers are 
well known to do: and in thoſe birds which Jive in 
water, which withdraws heat much quicker than air, 
"their covering is much more rare and compact than 
on feathers; the down upon the breaſt and under 
- | he bellies of thoſe birds, which in cold climates live 
principally in the water, being perhaps the ſloweſt con- 
ductors of heat in nature; modern luxury having, on 
_ this principle, ſet a great value on the down of the 
a dider duck, and its uſe in retaining heat, to which it is 
applied, being well known in fits of the gout; to which 
caſes, on account of its extraordinary lightneſs, it is 
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| peculiarly ſtriking; as they paſs freely through the air, 


* 


Y 
3 
5 
X 


4 ky RE, . 
\ % 3 
| | . » 
; L . 3 \ . , 4 
particularly well adapted, as the parts 


ally fo exquiſitely tender, as to ſuffer pain from the 
contact of whatever has weight, or occaſions preſſure. = 
flow conducting powers of this down being ei: 
| _ W to its rare texture, it is obvious, that to | 
ould remain perfeAtly dry, a the 
plumage) when wer , e collayle qdgeitiet) | 3 1 
and form a body capable of carrying heat off, perhaps, = 
too quickly, To guard againſt this circumſtance, nas , & 
ture has kindly furniſhed theſe aquatic birds with a pecuskñxĩ8ĩ 
Har kind of ol, and has given them the power of oc-- 
opening the receptacle where it it is depoſited, 5 „ 


% 


Hl 


* Mr, HUuNT=s R, having put a dormouſe in a freezing mixture, could not: 2; 
freeze the whole animal, but only the feet, the hair being ſo bad a conductor | ET, 
of heat, that the caloric withdrawn from the animal was not more than its. 8 e 
powers were capable of generating, Taught by the failure of this experiment, et 
I took care, ſays this great phyſiologiſt, that the hair ſhould not Ry es: time | NO 
be an obſtruction to our ſucceſs. Having, therefore, firſt made the animal —& © 
wer all over, that its heat might be more expeditiouſly carried off, it ws 
put into a leaden veſſel, and the whole placed in the cold mixture as before. 
| The animal ſoon gave figns of feeling the cold, by coiling itſelf into a round 
form, and repeatedly attempting to make i its eſcape; and the breath and water 
evaporating from its body being ſoon frozen, appeared like a hoar-froſt on the 
fides of the veſſel, and on its whiſkers ; but as long as the vigour of life laſted, | | 
it ſeemed to defy the cold. However, from the hair being wet, and thereby f, e 
rendered a good conductor, there was a much greater conſumption of heat „ 
Gn in the firſt experiment ; which haſtened on a diminution of the power of e N 
producing it. The animal ſoon became ſtiff; and * *. thawed, was 5 
found quite dead. | | —- 


Ul 


and of ſpreading a ſufficient ane 461 it over -their out- | 


ermoſt feathers, by which the contact wy water is effec- 
| tually prevented. 3 | 


It may likewiſe be re that even in the U ani- 
mals a difference, reſpeRt ng the heat- conducting powers 
of their covering, takes place under different expoſures; 
that in ſummer it is leſs calculated to retain their heat than 


in winter, and when protected by the external cold, by 
living within doors, than when expoſed to it when living 


in the open air. The horſe may be conſidered as a very 
familiar inſtance of the truth of this remark, for every 
one knows how long and rough the coats of thoſe are | 
which winter in the /fraw-yard, and how ſhort and 


ſmooth are the coats of. thoſe which are kept in warm 


fables; - and that it is a common practice with ſuch as 
have the care of horſes, to cover them with woollen 


cloths, to nn their coats fine and ſmooth. © 


2. OF THE ESCAPE OF ANIMAL BEAT: 


Wart the air is of that puntcatir temperature 


1 Which) with the affiſtance of other operations in the 


ceconomy, is juſt ſufficient to carry off ſuch a quantity 
of the heat IS? in _ © OP that the remainder | 


bl 


5 


— 


ſhall exactly ſupport the animal body, we ſay ſuch an 
air is mild, or it is temperate ; becauſe we are not ſen- 
ſible of any troubleſome degree of heat or of cold. This 
_ preciſe temperature varies in different people, according 
to the climate, age, and conſtitution of the individual; 

but at whatever point of the thermometer this tempera- 
ture may be, if it riſes or falls a few degrees only, we | 
then complain of heat or of cold, and employ various 

ways of obviating their effects. When we are ſur- 
rounded with a warm air, a r | perſpiration ſucceeds; 
and if a further accumulation of heat takes place in the 


body, a feat is brought on proportioned to the ſtimu- 


lus, from the exceſs of heat. Nature is now employed 
in COUNTERACTING the effefts of an accumulation of heat 


by the refrigerating proceſs of /weating, and the conſe- 


quent expenditure of heat in the formation of vapour. 


How ſoon will the mercury and the thermometer cool 


by the ball being wet with ether, or valatile alkali: the 
degree of cold that may be produced in this way, has 
been ſufficiently ſhewn by the celebrated Dr. CurIEx. 
Witneſs the ice found in the morning on linen hung 
out to dry during the night, when the temperature of 


the air is even much above the freezing point: the prac- 


tice in cooling w wine in warm countries, * hanging up 


* 
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ſeſſes, produces, in the manner above 


18 afterwards evaporated from them. 


® The Arabians have this-remar rkable method of cooling their wines, 
which exhibits, in the moſt forcible manner, the truth of they above account. 


104 


| their bottles in wet cloths to the ſun *, to expedite the 

evaporation; the cooling of the wine going on in pro- 

5 portion to the quickneſs with which its heat is abſtracted 
= by the vapour. I ſhould not have inſiſted ſo much on 
the effects of evaporation, fays Dr. GarDineR, Preſi- 


| dent of the Royal College of Phyſicians at Edinburgh, 


had I not conſidered it as a material circumſtance in ex- 
amining the effects of hot air on the human body, which 
ſooner or later, according to the degree of heat it poſ- 


ſweat, and conſequently evaporation from every part "wy 
the body. Not that the whole of the matter perſpired 


. is turned into vapour; it is only ſuch a portion of it as 
| can readily abſorb. the —— 
| the body and external air, which will be in pre 


to the degree of heat they poſſeſs ;. the reſt ranning in 


drops off the body, or it 4 and 


# 
* 


They dig a hole, and having filled it with ſtraw, they place the bottle of wine 
they mean to cool into che midſt of it, having previouſly ſurrounded it with 


wet ſtraw or clay. They then ſet fire to the ſtraw, and the bottle of wine is 
brought out (from the nate of the wet CO or ſtraw OI T , 


ite dal. 

We will not 8 our ch with - e the Ge an Xs ice in 
certain diftrits of India, where the thermometer was never known to fink fo | 
low as the freezing point. Vide Philo, Tranſ. Vol. LXV. p. 252. 


x. 


222 doen dr, 


\ 


The matter of heat, or caloric, finds, mor 
other outlets to eſcape by, beſides the ſurface of the 
body; . as a conſiderable. tity muſt, evidently, pal 5 
off from the lungs. in breathing. Indeed the quantity 
which is carried off by the air and returned by the lungs, | 
is found, by experience, to. be much greater than. one; 
would at firſt i imagine, for we now that the heat con- 
tained in one breath 0; arr, will, if properly — 
raiſe Fabrenheit's thermometer ten degrees. And pro- 


vident nature ſeems to take advantage of this cireum- 


- quantity of heat is f 


| which are but little 
able to carry off a ſuperabundance: thus dogs, which do 
, whoſe clothing is ſo particularly 
heat, always open their mouths very wide, that the 
whole ſurface of the fauces may be expoſed, and move- 
to. agitate the air in con- 
03 ated in the ſyſtem, either by 
fever, by ſtrong exerciſe, or by the ſcorching heat of 

+ Vide the Section on Muſcular Motion. 5 
| 4. Rigby on Ani. Hes 8 
„%% 8 „„ 
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4 the fans) nature conſtantly e cries 4 for Aelbs, ws A 


_ cooling diet, and to thoſe who have turned. their 2 


to chemiſtry; the reaſon for this ſtrong deſire is obvious. | 


They know that animal heat originates'in the decompo- | 


ſition of oxyYGEN AIR, after it is received into the blood 


by the lungs; and they obſerve, that the quantity of 


air which is decompoſed or vitiated, bears direct pro- 


* 


3 re (as before een when en the ex- 


quantity of combuſtible 3 whether animal or ve- 


getable, whether ſugar, oil, or ſpirit, received into the 


ſtomach. They obſerve, likewiſe, that acids taken 


into the ſtomach always check and reſtrain the genera- | 
tion of heat, and promote perſpiration * or, in other 
words, that when the ſyſtem is ſaturated with ox von 
only, leſs oxYGEN AIR is imbibed by the blood in the 

Jangs, and conſequently leſs heat will be evolved ; in the 
body. It is upon theſe principles that the reapers in the 


ſouth of Spain covet their guzpacho, compoſed of bread, 


oil, and vinegar : the two firſt articles for nutriment, 


and the latter to moderate their vital heat. On the ſame 


* The hydrogen uniting, with the aper forms water. In the caſe of Mr. 


Hol wz IT, p. 51, he found the perſpiration relieved him more than water, 
| which leads one to 179975 that the gen here is in a Cloſer bond of union 5 


an, in water. 
principles, 


prineiples, obedient to the voice of nature, during the 


ſultry heats of ſummer, we equally deſire our lettuce, 


oil, and vinegar, and we may remark, that in warm 


climates, and i in ſummer in the more temperate regions of 


the globe, the aceſcent and watery fruits abound, but i in 
the autumn we have chiefly thoſe which produce oil and 


fugar .. nd ar a e 


That Acins only impart to the ſyſtem oxygen, and not aryges air, 
and are therefore cooling, is the judicious obſervation of the celebrated Spaniſh 
traveller, the Rev: Mr. Towers END. It is mentioned in the chemical part 
of this work, in the note , p. 25; and was ſuggeſted, alſo, ſome years back, 
as probable, by Dr. BzpDpoxs, in his lectures on chemiſtry at Oxford. A 


queſtion here then naturally occurs, Why, in theſe ſultry climates, do ſugar, _ 


ſpices, rum, &c. ſo much abound ? Au. As exceſſive heat drains the body, 
a ſpeedy reparation may ſometimes be required, and as the ſtomach cannot 
quickly act upon a load, we may therefore have, perhaps for this reaſon, 
theſe highly antiſeptic perſpirable and nutritious aliments. People who rin 
at intervals much porter, and live in public houſes, in colder climates, are 

commonly obſerved to be very fat. | 
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on THE CAUSE or MOTION 


; > * 
* * - - 7 * 2 * 


VITAL, OR INVOLUNTARY, ORGANS. | 


* 


Ir was obſerved before, that the HEART was the 
center of mation, diſtributing and receiving the 
© from every part of the body ; or, to uſe other language, 
| the arteries and veins reſemble diſtinct trees, whoſe 
| branches inoſculate at top, and whoſe trunks are fixed in 
the heart, as he: baſis. The nervous em 
may, in like manner, be compared to a tree, whoſe root 
is from the BR AIx, and whoſe ſlem is confined within 
che ſpine . 3 . % ĩ ᷣò | 

From ſome experiments that have been made on 
merwes, it appears, that they do not ſhorten their dimen- 


* The e and Powe! marew, improperly ſo called, Tend off ſmall por- 
Yions of their ſubſtance, ſurrounded by a part of their membranes. Theſe por- 
tons are called xERVESs, of which 10 pair iſſue from the brain :tſelf, and 30 
Pair from the ſpinal marrow ; and theſe 80 nerves, divided and ſubdivided into 


an almoſt infinite number of ſmall cords, are diſtributed to every point of the 
body. Dr. ApaiRe e 25 | : 


WE. 


divided parts when cut aſunder. 


* 


They therefore eſ- 
ſentially iger from that part of the animal fabric, 
which I muſt beg leave to call the CONTRACTILE 
LIVING: FIBRE. Theſe elaſtic threads obey the impulſe 
of different. flimuli. 
animals, as well as in the ſenſitive plant, and therefore 
They are diſpoſed, by the. 


They are productive of motion in 


act independent of nerves. 


fions when excited by any ſtimulus, nor retract their 


infinite wiſom of provident Naruxg, in different dis. - 


rections, ſo that when excited into mOVEnenty” "oy 


| may perform ſome important action. n;; 


The contraction of the HEART and e for 
tis purpoſe of circulating! the fluids, nouriſhing the 
body, and diſtributing the animal heat, is performed by. 
means of theſe conradtile living fibres, Thus an AR- 


EAV reſembles, 1 in ſome meaſure, a tube of elaftic gum, a 


which when mechanically diſtended returns to its ordi- 
nary ſhape, and as this elaſtic and irritable power ſur- 


vives * the life of the animal, arteries were believed As 


* 


* This ee i in the ede ch fo pronetli that 
theſe tubes are conſtantly found void of blood. The ſame elaſtic principle in 
the muſcles renders the dead body, which was before pliant, tenſe and REY 


The barbarous cuſtom of hardening the fleſh of the cod, by crimping the fiſh 


alive, is another clear SR of the 3 ee of the 0 
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. ancients to. be. air-carriers, "ms which, fup c a "4 
office they derive their preſent name, 1 15 
The moving fibres of the HEART and ARTERIES are 
. into action by the quantity. of the blood, and the 
ſtimulus, of OXYGEN. AIR“, The contraChile fibres 
the STOMACH are SIG] into action * the pncy and i 


riſtaltic or vermiform motion, by the exc N hn ts 


00 and their natural coments +, 


= This Gem was before 3 in page 79 „ from the celebrated experi- 


ment of Dr. Gοοοπτπ]]:m. Another ſtrong proof that oxygen air imbibed by the 
f blood is an _exeitement.to the. heart and arterial {yftem, may be ſeen among, the, 
records of the experiments of the Philoſophic Society at Dr. Hicoins's. A 
| YOUNG: GENTLEMAN HAVING BREATHED PURF UNDILUTED: OXY- ' 
GEN AIR, FOR SEVERAL MINUTES, HIS PULSE, WHICH BEFORK | 
g THE EXPERIMENT WAS AT 3 FOO ROSE TQ 120 BEATS IN A 


MINUTE. 7 | . 


The above-mentioned experiment was 1 3 with 3 riſk; 


a5 OXYGEN AIR, like gold, to paſs current always requires ſome alloy, ? 


What advantage may be derived to the ſick by increafing or dimi 5 


| at pleaſure this natural flimulus im the blood may be ealily conceived! ; 
Dr. Tuo xo. s Communication to Dr. BREDDoks. . 


+ The ſendbility of the contracüle fibres varies greatly. Thus the "Y | 


which is the natural purge or ſtimulus to the fibres of the bowels, when 


thrown back into the vaſcular ſyſtem, has very little effe&t-upon' it. Thus 


what paſſes guzet/y through the ſtomach is oſten a cauſe of great irritation in 
the inteſtinal canal. Thus the geiule ſtimulus of light is a very powerful ope- 
rator in contracting the. di 


ns. of . 5. 6. eee, 


„% 15 5 Theſe | 


TSS 


the reaction of 1 its fibres. 


or action on a particular organ. 
Thus if ipecacuanha be injected into a vein, it excites 


the ſtomach, equally as though it had been taken by the | 
e and the ſame is the effect of Jjalap, or any other 
purgative, it will be conſtantly found to ruffle the in- . 
reſtines *. Thus, if mercury be oxydated, that is, com- 
bined with oxygen, the abſorbents + will convey it into 
V 


A laiſter of Arſenic applied to a ſcald head, has been Known to kill 
Tuddenly ; 1 have ſeen convulſions and death from a quickſilwer girdle applied 
to cure the itch. A decoction of tobacco uſed in waſhing the head, brought on a 
vomiting, delirium, and convulſions :.'a poultice of this plant applied to tae 
region of the ſtomach, produced vomiting, purging, and delirium: white lead 
: applied to cure a ſcurfy eruption, brought on ſhortneſs of breath, vomiting, 5 
and fainting. In all theſe inſtances the miſchief was done by uninſtrufed old 
women, and equally ignorant and impudent quatks.; for when fuch applica- 
tions are made with learning and judgment, they are equally ſafe and effectual. 
Thus a bitter poultice applied to the belly deſtroys worms ; flannels Se in 
bot brandy allay vomiting; and opium applied externally mitigates pain; 

one caſe, however, i it produced, from the ignorance of the adviſer, eee 
and death. Thus ſeveral children have had their agues cured by a waiſtcoat of 
bark. At Guadaloupe, a phyſician, not long ago, by infuſing certain reme- 
dies! into the veins, is laid to have cured Teveral perſ9us labouring under invete- 
rate Yiſcaſes, and the expedient ſeems to merit the attention of practitioners, 
| eſpecially as we are aſſured that alarming ſymptorns from the bite of a viper were 
erde by injecting the diluted ſpirit of hartſhorn into the blood. Dr. ADAIR. 


+ 1 think. 1 have proved, ſays the illuſtrious Dr. HoxTEx, that the 
wee veſſels are. : the abſorbing veſſels, all over the Y, j that they are 
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che blood, and a decompoſition taking place, the metal 
will be revived, and the METALLIC BASIS (the learned 
$0] Dr. een, thinks it is e the e oxygen) 


— 


the ſame as the lacteals; and that FR 1 with the thoracic duct, con · 
ſtitute one great and general ſyſtem, diſperſed through the whole body for ab- 
ſorption ; that this ſyſtem only does abſorb ; that it ſerves to take up, and 
convey, whatever i is to make, or to be again mixed with the blood, from the in- 
teſtinal canal, from the ſkin, and from all the internal cavities and ſurfaces 
whatever. In our times, after ſchools of anatomy have long flouriſhed in all 
the 8 nations of Europe, and when, from the number of men who have 
been employed in ſuch reſearches, it might have been imagined that diſcore- 
ries were exhauſted, PrRoviDENCE has allowed me a greater ſhare of that fort 
of honour, than at firſt I could have expected. My diſcovery of the AB- 
' SORBENT SYSTEM gains credit daily, both at home and abroad, to ſuch a 
degree, that I believe we may now ſay, that it is almoſt univ erſally adopted: 
and, if we miſtake not, in a proper time, it will be allowed to be the greateſt 
diſcovery, both in phyſiology and in patholog y, that anatomy has ſuggeſted, 
. the diſcovery of the circulation of the blood. - 
Having ventured to throw out, continues Dr. HuNTER, fo bold a pro- 
poſition, that my reputation may not ſuffer through want of a little reflection 
upon the ſubject, I muſt beg leave to explain my opinion. The diſcovery of 
a duct of a gland, an undeſcribed muſcle, an artery, or a concealed vein, all 
ſuch diſcoveries certainly are trifling, when compared with the introduction of 
a new and general ſyſtem, which i is interwoven with, and performs a peculiar 
md important function in, every part of the body; ; fo important, indeed, that 
it was neceſſary, and accordingly has fince been actually found out in brutes, 7 
likewiſe in birds, and in fiſn. Such is the di iſeovery of the ABSORBENT 5YS=- 
TEM: and every perfon, who is really an anatomiſt, or phyſiologiſt, will, 
upon a little reflection, admit what has been here advanced; and, looking over 
the Whole progreſs of anatomy, he will allow, that ſince the time of Ariſtotle 
to the preſent day, there have been only two great diſcoveries with regard to - 
the phyfiology of our bodies; to wit, the CIRCULATION or THE BLOOD, | 
and the ABSORBENT-SYSTEM. Vide Dr. Honrza $ Second Wee | 


* 7 I 125 | 7 : will : 
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will become a 1 Wes to the ſecreting organs, 


or fly into © angry and perturbed motions,” 


the abſorbents, and- to the heart and arterial ſyſtem *. 
The vital organs, the heart; the langs, the ſtomach, 


and inteſtines, which feel and react on their own peculiar | 


ſtimuli, have, however, their appropriate and diſtinct 


NERVEs +; ; fo that our mechanical ſ»flem is not wholly 
unconnected with the ſentient ; and hence the digeſtion, 
the action of the heart, the breathing, the vermiform | 


motion of the inteſtines, are * languid and depreſſed,” 


85 whenever 


we are rouſed BY violent and inordinate paſſionag. 


© 


* W 1 body. The oxygen of the metal alſo unites 


5 with the hydrogen in the blood and Forms SOROS. 5 85 ee deſerves a 
further inveſtigation. | 


'+ The phrenic nerve goes to the W or great muſcle of reſpi piration, 


5 the far vagum to the ſtomach and bowels, and the ſympathetic nerve to the 


heart, Theſe netves are much ſmaller and fewer than what go to the organs 


of voluntary motion. 


lk a nerve be cut, leading to any of the vital organs, 3 enſues from : 
the defective energy of that organ. The connection is therefore 1 incimate be · 
tween the nerves and the actions of the contrackile fore, but this is no argu- 
ment that theſe are one and the ſame thing, as the latter appears to be governed 
by the ſame laws as act the fibres of the ſenſitive Seas Sc. Vide Section on 
the LEWE of the ee e . Fibre. e 


* 


- 


| fuch an influence over the material, that it is able to 
direct the motion of any muſcle, or even ſometimes a 
part of a muſcle. Were we empowered by a ſecret wiſh 


| 114 
* 
. 
| oN THE CAUSE OF MOTION = 5 1 | 
|; IN THE 
VOLUNTARY ORGANS, ox MUSCLES» 
Dors there appear any principle in all nature, ſays | 


our Engliſh hiſtorian, more myſterious than the union „ 
of ſoul and body, by which the ſpiritual part poſſeſſes 


to diſplace mountains, or control the planets i in their 1 
orbit; this extenſive authority would not ſeem more 
extraordinary or more unaccountable. An accident ” 


fortunate for philoſophy has thrown, however, ſome TT ” 
light on this hitherto myſterious ſubject. | 
Whilſt Profeffor 'GaLvant, at Bologna, Was dif 


- ſecting a frog, in a room where ſome of his And were 


amuſing themſelves with an electrical machine, one of 
them happened to draw a f. park from the conductor, as 


dhe ! ee one * the nerves of the aim. 


e 


rr 


2 


> 


"6 rofeſſ ic niſhed-at the phenomenon, nd 
| believing it to be owing to his having wounded the 
: | nerve; to al whether this was really 

eaſe, he pricked it with the point of his knife, without 


any motion being produced: he now touched the nerve | 
| „ and deſired a ſpark to be 


Phe experiment was repeated a third time, but the 
animal. remained - motionleſs ; however, as the ivory 
& OF the diſſecting knife was a bad conductor of 
_ electricity, i he changed it for a m 
Atlter having made à great number of experiments: 
reſolved next to make 

atmoſpheric electricity. To this end he raiſed a 
uctor upon the roof of his houſe, from which he 
brought an iron wire into his room, and to this attach 


* 


* 


Connected with the nerves of the 


; of. his: expraicheiih 
to their legs he tied wires, which reached the floor. 
. e Fe Conſiderable 
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Conſiderable movements were obſerved in the animals, 
whenever it lightened. "Theſe preceded the elaps of 


thunder, and always correſponded with their intenſity | 
and repetition ; and even when it did not lighten, the 
movements took place; whenever any thunder cloud 


125 paſſed over his houſe. 


Having next laid bare che nerve leading to the wing 
of a duck, the ſeiſſars of the operator being under W 


whenever any of the company preſent applied a ſhilling, | 
or a half crown, to the nerve ſo diſpoſed, the nerve was 


agitated by a violent movement, which occurred as 
often as the ſhilling or half- crown was employed, wy 
the nerve was exhauſted of its power, which happe 


| commonly i in about 15 minutes. 


It was afterwards found, that K. an half crown be 
placed i in contact with the under part of the tongue, and 
a plate of zinc be applied to the upper part, on bringing 


che two metals into contact with each other, a N 


diſagreeable feel, which it is difficult to deſcribe, is ct 
duced at the point of nee 
And if a plate of zinc be placed between che gums me” 


the upper lip, and a plate of gold be placed i in the upper 


| ad of the N when the b is brou w_ into con- 
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rming this experiment 
ſtantly felt, ſays Dr. Monzo, the Profeſſor of M 


. 


eine at Edinburgh, a pain in my upper aw, which — 


continued for more than an hour. And in one experi- „ 

ment, after I had : of zinc to ide . 

partition which divides the = 
it with a crown piece of filver aps | 


produced the appearance 


he experiment of 


back of a cat in froſty weat 
fluid naturally exiſts in a 
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Ctive | fate in | . 1 F 
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Dr. PRIESTLEY, 


exertion may alſo contribute to it. This light may, 5 „ 


% — 


* * 


22 „ ie EE 
a 


1 with che electric flaſhes from their eyes, aſſiſt them oc- 
By [mag to catch their prey; as glow-worms and other 

inſects are provided with a conſtant electric e for | 
| that purpoſe. | e004. cnn ooo: ines lene 
Mr, HARTMAN having neglected to ſupply his: paro- 
quet with water to waſh himſelf, he obſerved ie 
feathers, in a fate of dryneſs, were endued withia i 1 
1 „ electrical virtue, repelling one another, „ 
Wi: 1 Se 4 taining their electricity even a long time after they were 
W& plucked from the body of the bird, juſt as they would 
. 4 PI. have done if they had received e from an ex- 
4 2. | cited glaſs tube. 3355 8 
=_ - | [> The following is a very W EN the ex 


24 4 ky. | 5 ; 
L = iſtence of this fluid ; in the human frame, and of the eaſe _ 3p} 


with which it is put into action. BnipoxE, in his >] 


e 
os UT 
FF 


1 5 travels, mentions the ſtory of a lady, who, on comb- £1 
1 i | 1 . ing her hair in froſty weather in the dark, had ſome- = 

= | times obſerved ſparks of fire to iſſue from it; this made 
. him think of attempting to collect the electrical fire 
the hair, without the aſſiſtance of any other elec- | 
DE . l a apparatus. Fo: this end he Aenired a young lady - : | 5 
: =—_ | to ſtand on v Was. and comb her ſiſter's hair, who was 
| i 5 i ſitting 
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fitting in a chair before her; ſoon after ſhe had begun 
to comb, the young lady on the wax darted out ſparks. 
of fire againſt every object that approached her. Her 5 
hair was ſtrongly electrical, and affected an electrometer 
at a conſiderable diſtance. He charged a metallic con- 1 8 
ductor from it, and in the ſpace of a few minutes col 


lected a ſufficient quantity of electric fire ſo as to kindle 
common ſpirits, and, by. means of à ſmall Jar, gave 
may ſmart ſhocks to all the company preſeritttls m3 . 
Monſ. CAvALLo alſo mentions, that he obtained; by ” 
means of a ſmall condenſing plate, very ſenſible 5 


electricity from various parts of his own body, and Hom, a 
the head of almoſt . other 


the experiment. J : DNS DET 


The celebrated Jon WesLEy relates, that Mrs: 
Suſanna Sewall, wife to Major in in New Eng- 


land, at a certain time of the year, never changed her 


apparel without obſerving A ſtrange flaſhing of 5 
In the company of ſeveral perſons, having taken off 
ſome of her wearing 8 apparel, and ſhaking it, ſparks 
flew forth, making a noiſe much like bay leaves thrown 
into the fire. They deſired Mrs. Sewall one day to LEY 
put on her ſiſter s garment; and when ſhe put it off, in ; 
the evening, it ſparkled as her own uſed to t5 5: 
TH, 3 0 0G 
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u bas often been obſerved, that when we wen 
| |  workted under-ſtockings, and ſilk over them, if wo 
chance to draw off the filk ſtocking in the dark, the 
bright electric fluid is often ſeen flaſhing from every part | 
on oo, oi oO OM 00 
A variety of other curious facts clearly evince, tt 
d) ele rie fire is eflentially connected with the anima! 
dodpy, and is continually exerting its influence in it. 
' I ,ne electric fluid, however, is far more conſpicuous in 
the body of the 6yMnoTus, which has the remarkable 
property of generating and throwing out its cle&ricity -—— _ 
much beyond the limits of its own ſyſtem. I Have b 
| | often, fays Dr. Gan, when I have taken hold of 
E: | i „ the gymnotus with one hand, and put the other into the 
Aa a water over its body, without touching it, received a ſmart - 
Hoek; and I have obſerved the fame effect to follow, © 
wihen a number of perſons joined hands, the perſon at 
one extremity of the circle taking hold of, or touching 
the electric fiſh, and the perſon at the other extremity : 
putting his hand into the water over the body of the f. 
The ſhock was communicated through the whole circle 
; s ſmartly as if both the extreme perſons had touched 
| the fiſh, I am told, continues Dr. Garpen, that 
| | ſome of theſe fiſh, in Surinam river, are upward of 12 
8 N 5 feet 
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proved inflant death. to 
any 1 who bad. the KS Oe, to touch it.. 
* atural Hi! 
g- publiſhed in 1795, allo tells us, that making 14 per 
1 ſons graſp each other by the hands, while he graf 
hand of the laſt with one of his, and with the other 
7 | touched the GYMNoTUS with a ſtick, the whole num». 
ber felt the ſhock, and he could not prevail on een, 


„ them to repeat the experiment *. RC = 
Dr. Pa1EsTLEY relates, that the ſenſation is ſtrongeſt 
when the fiſh, is in motion, and is tranſmitted to a f 


ſo that if perſons in a ſhip happen to dip theit 
or feet in the ſea, when the fiſh. is ſwimming at 
5 the diſtance of 15 feet from them, they are effected br 
_ tha heck. , , ES 
Mr. Wa gives us the following | beautiful expe+ 
_ to prove that the  gymnotus is very 
| whether the ſubſtances. brought near him are proper or 


5 * 


5 * VANDELOTT makes two ſpecies of the elecꝛrie eel, the black and red- 
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 _ veſſel, which contained the animal ; theſe wires were of 
ſome length, ſtretched to their extent, and terminated 
in two glaſſes of water placed at a conſiderable diſtance 
| from each other. Whilſt the apparatus remained in 
this ſtate, and the circulation was of courſe interrupted, 
the animal did not prepare to exerciſe his power, but 


the inſtant a ſpectator, or any conducting ſubſtance, 
filled the interval, and rendered the circle complete, * 
inſtantly 2. the wires, cop ds and: _ 
| ſhock. 
The ſurpri 


ing property of the TORPEDO, in giv ing 


violent ſhocks to the perſon who takes it in his hands, 
or who treads upon it, was long an object of wonder. 
For ſome time it was generally reckoned to be a fabulous 
hiſtory ; but at laſt the matter of fact being aſcertai ned 


beyond: A: doubt, te” have Wieden to find 
out the cauſe, | | 

As an inſulated perſon cannot receive a ſbi Hoi 
either of theſe extraordinary fiſhes, the ER of this | 
fluid, and the electric fluid, is clearly aſcertained. 

Mr. HuxrER has well obſerved, ſays. Sir Joke 
("Ry that the magnitude and number of the nerves 


| beſtowed on the electric organs of the torpedo and gym 
G notus, muſt appear as extraordinary as their effects; for 


we except the important organs of our ſenſes, there is 


no part, even of the moſt perfect animal, which, for its 


ie, is more liberally. ſupplied with nerves than the 
| gorpeds nor yet do theſe. nerves of the electrie organs 


ſeem neceſſary for any ſenſation that can belong to them: 


and 


vith reſpect to actions, there is no part of any ani- 
a ner, ſtrong and bn its actions e be, 


# 


: probable, - that theſe nerves are unneceſſary for the pur- 


poſe either of ſenſation or action, may we not conclude, 
that hors are ſubſervient to the n of . elec- | 
1 eee e pars e i oy VVV 
Monſ. RE AUM has alſo reſolved: it into the. action 
of a vaſt number of minute nerves, ſituated in a line un- 
der the kin,” which by their accumulated force gives a 


ſudden and violent ſhock. He obſerves, alſo, that 


when theſe animals have exhauſted their electric powers, 
they ſubmit quietly to every inſult; but having by a 


little reſt and time recovered how former force, ny 
then haſtily 11988 the offence * Fs 57% 4 a mip | 


@ May not animals have a power, is the mt of the celebrated Dr, 


5 raterte, of entracting from the blood the electrical fluid ; the BRAIN 


| then would be the great laboratory for chat purpoſe; ; and by means of the | 
: | , „ | NERVES) 
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The! ingenious Mont. VAIII allo, chat the 
„ dee and number of the nerves, which are beſtowed upon 
the elefirical organs of the ti and gymanotus are truly 


4 


extraordinary and aſtoniſhing. I. „ 
. The nerves ee n hands een wary. 
| large, andtheir minute ramifications ſo great, that ſeveral 


” 
ZE. 


| traftile e 27e the fame thing as nervous fbr. 
The blood-veſlels of the electrical organs are very nu- 
To, | Ae follow the courſe of the nerves, and diſtribute 
we ſmallet branches along with hem. 
The quantity of veſſels expended upon the 9 is 
alſo prodigious, and they likewiſe are found to accom- 

| pany the courſe and diſtribution of the nerves. 
There exiſts in muſcles as well as in the eleftrical or- 


gans of the do and gymnotus, cylinders, partitions, 


. 1 | is ee eee eee 


1 Have we not therefore every reaſon to believe that 
8 J our muſcles are ſo many el. organs, each muſcle 
being as it were a battery, and muſcular intumeſcence 
„ and contraction, in cars of a fort of exploſion 


1 


wo ERS 


Arie, chat great n thus exalted, would be directed mie We . 
cles, and force them to act, in the ſame manner aa they une forced into fan 


5 when the electric fluid thrown into them ab — 7 > h 
. 9 produced 
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alia by the animal or nervous s electricity *. 5 
cording to this hypotheſis our nervous and muſcular 
ſyſtems may be conſidered, ſays Dr. BeDDors, as a 
beautiful machinery, and muſcular motion, : at leaſt f 
that of animals analogous to man, would be a chemical a 

5 operation combining hydrogen and azot with OXYGEN. 

This hypotheſis, though not perhaps capable at preſent. 8 0 
of the ſtricteſt proof, appears highly probable. It ac. 
counts for the perpetual neceſſity of imbibing oxyGeN | 
AR, and enables us to trace the changes undergone by 
this ſubſtance, from = moment it is received, . tie 2 | 


: » I once Big fays Dr, ee . TRE chain near my POE x 

tric batteries, ſo as to make it return at a ſharp angle, in order to impreſs the 

form of the letter i upon the table; and obſerved, that on the diſcharge, the | ; 
part of the chain that had been doubled was diſplaged, and pulled about two | | 

inches towards the reſt of the chain. At this I was ſarpriſed, as I thought it lay 
Jo that it could not ſlide by its own weight. Upon this I repeated the experi- 

ment with more accuracy. I firetched the whole chain along the table, lay- 

ing it double all the way, and making it return by a very ſharp angle. The 


: conſequence always Was, that the chain was SHORTENED about #wvs FOG f 
and ſometimes more, as if a ſudden pull had been given it, 
| The contraction of a muſcular fibre may be compared, ſoys the illuſtrious 
Dr. Daxw Ix, to the following electrie experiment. Let twenty very ſmall 
Leyden phials, properly coated, be hung in a row by fine filk threads at a 
mall diſtance from each other; let the internal charge of one phial be poſitive, 
and of che other negative, alternately ; if a communication be made from the 
internal ſurface of the firſt to the external ſurface of the laſt in the row, they 
Will all of them inftantly approach each other, and thus SHORTEN a line that _ 
* 
might conneet them together like a N . Vide £008 OMIA, p. 61. : ls ; 
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moment it is expelled. During the contraction of the 


muſcles; oxvoEN combines with the elements above 


mentioned into water, and various ſalts, among which 
the marine and phoſphoric acids deſerve particular notice. 


In this ftate it is taken up by the ab/orbents, and after- 


wards exhaled or excreted. Hence the neceſſity for oxy- 
GEN AIR in the blood for muſcular action, and hence 


che reaſon why motion languiſhes, whenever this prin- 


9 ſcantily ſupplied > the lungs *. 


* * * 


e A very delicate experiment was made by Dr. Marow, i in the. laſt 
| 1 A dog that was panting and breathing deeply, on receiving arterial, 
that is, oxygenated blood into one of his veins, inftantly began to breathe ſo 
calmly that his reſpiration was ſcarce ſenſible, The animal receiving from an 


wnuſual ſaurce the ſuſtenance which is probably expended by violent muſcular 


action; it was therefore no longer neceſſary to inhale it rapidly. From Dr. 
Brppoxs's Obſervations on the Nature and Cure of Calculus, Sea Scurvy, 
en. ee, 9 85 &c. Vide alſo page 55 line * | 
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- = + "We know pot, fays. Dr. | Brown, what the 
I PRINCIPLE really | is. We may, however, 
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| bres at the 


ſine it to be 6 4 property inherent 5 in moving 
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a > 1 Keren ene if their animate flote; and that 1 its ; powers vary 
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3a 3 
in 45 ferent animals; and at a ferent. times in the ame ani- 


Lt 2 . 4 


58.3 X = & 2 ** 


. mal.” 40 "I like manner Was Sir Tzaac Newrox. at a 


9 F 1 ">. if =" 09.5 £58 


105 to explain what GRAVITY. . was: for Pbilzſen 


4 9&5 


„ L 1 apy repreſented b Y a temple, whole, ont; alone. 18% 


. 


Fr "Even the Indian, de, whe! 


1 | phant by a a tortoiſe, was obliged te to flop ſomewhere o. « 


|_—  _ -- * Having ſee with pleaſurb the aw create engraſred in =. :e 
| No BuUBOWIAN Docrainz, Which ſoon began to put forth its blgfſoms, and „„ | 5 
oe ber. Fuit, the Author of this work conceived, that to make THIS SYSTEM - - i 
a and a greater niinibet of fac 5 „ 
5 BY | muſt be ide, than EN in the. writings of thoſe gentlemen who! d 7 2 
„„  profeſſedly Written on this Fubjet. With this view, ämidit numerous bc- . 
5 um, he tub years back planned out: in his mind che preſent werkes and anrit:: 1 
on _ oully caught _ every oy minute to accompliſh it. On reflection he h „ 
© tfanſpoſed part rt of what was deſigne A preliminafy t to the explauation of e EE. „ 
r . if 
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of its having a ſimilar nature as the muſcular fibres. 

On the contrary, in diſeaſes where the action of _ 
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the heart was going on yery ſtrong, the muſcles after 


death contract ſtrongly, and the blood ſtrongly co- 
agulates. This coincidence of coagulability i in the fluids, 
and irritability in the folids, that is, both \ ſhortening their 
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CEOS I = 90 TEE: . f | 8 
and only reſtored by the | 
pr inciple from a pure . air, may oh not 5 
infer that they. . both | 
of action On the ſame cauſe 2 12 fie OR 472 its f 
- We obſerve that where it! is RI” that nerves. ſhall © i f 
convey impreſſions with, great accuracy, a8 as in all the „ 
ſes, the: diſtribution. th 8 ro uſo 5 
the eye gets inflamed 
the feeling of that part is aa uncommonly acute. | 
Even inſenſible parts, as tendons and bones, from Gt i 
e become extremely ſenſible. In ſhort,” wherever 
- is an increaſe of vaſcular action in any part of e 
body, it is always atte with a proportional increaſe | 
of ſenſtbility.. %% ᷑ . „ - 
This opinion, which ſtands oppoſed to the 8 
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tenſion, is greatly Arengthened by an experiment re- 
lated by Dr. Beppors. He made a bliſter on this 
hand, and cutting it in fixed air, which holds too firmly 
its orygen to ge it, he experienced no ſenſation 
of pain; he then expoſed his hand to common air, when 
he immediately felt- pain, and afterwards to oxygen air, 
when the pain became intenſe; then removing it to the 
red air, he 
It has been obſe: 
thoſe-who inhale a 


this principle in the conſtitution there is the greateſt | 
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„„ Ir being alcertained by Set experiment, that the. 


heart and arteries can 1 53 ral 
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tions in a minute, by the inhalation of pure OXY: EN, 


or IT AI, IR, and that 'by abſtradting 2 this viral GAS 
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% * from 64 to, 120 pute. 
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4111 


from atmoſpheric a air, "Their actions can be Je eſened f from 
5 120 to 64 beats in a minute, the PNEUMATO-CHENICAL 
nn phyſician has therefore a complete p power over the heart, 
BE and arteries, juſt as a "watch-maker has à power over 


7 


the movements of a watch b. means of the regulator. | 


1 . being” likewiſe proved, chat the blood and ſolids 
= . * Although Mr. TavLon was not more 0 e chan 22 . PT | > : 
„ | bfg pulſe was only 64 previous to the experiment. During the inhalation. | 
| of _ hw oN ATR, his pulſe, as -Dr: Hiocixs remarked, Was quick- | 5 5 | 
1 to 90 beats in a minute, and was conſiderably increaſed in fulneſs and 5 
: lf mee The veſſel being immediately charged again with 19 pints of or- 14 
85 eln Gas, 1 reſpired theſe alfo, and confumed them entirely in fix minutes. | f 
= PEE His His pulſe was was in conſequence increaſed to 120 beats in a minute, and was vi-. 
 gorous withal.”” See Minutes of the Society for Philoſophic ions," P. 25 ö 
| | | N Pr. Goopwin's Experiment, p. 79, and note , 1 
1 [I one confumptive patient, contrary to my judgment, ſays Dr. BEB 
: DoEs, uſed to inhale at times air wholly deprived of o gen. During this pro- 
„ ceſs I have felt the pulſe nearly obliterated. He loved to indulge in it, and 
erde the wertet inſenſibility prothiced'on bim an a Rate e highly ow = 
5 Fal vide Dr. Brbpoks“ 8 W p. 30. n 
13 ; 6 are 
: ' ; 5 * 2 8 z 
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are compoſed in part of vITAS AR, he has alſo he 


| power of altering the maſs of blade, and therefore e 
. changing the conflitution. z TAL 


"is eg . 1. quickeni ing the digeſtion 5 1 in- © 
„ | craving the animal beat, and muſcular Powers *S;. and, 5 
5 of raiſing the foirits ++. He can render the reſpiration | 


. nt. and give bloom 1 0 the complexion; but Sy, s ; | . : . 


=. is no farther mentioned, than as a criterion of health. 
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. 2 Vide Seg. Vin. on Animal Heat... r en 8 6 . „„ © 
Ty 1 Woe 8 Vide Se&. XL On the Cauſe of Voluntary Attias, p- 12 $4 —Alter in- 

1 5 bang air perfeRly void. of een, my conſumptive patient, fays Dr; Bev», 1 
1 | n judging from, his Feelings, that he was perfectiy recruited, has. TY 
—_ from his ſofa with an intention to walk about, his apartment, but has been ſur⸗ „ = 
eee on-rikng, to find himſelf incapable of advancing three fteps til he b. 
Tz F reſted ſore time... In this caſe, was. not che ſtore of looſely combined oxy; = „„ 
= GEN, laid in before, e e the inſpiration of the un-oxygenated air, | 1 
by thoſe motions which are. perpetually rendes and ee 13 
= the heart and lungs? SD d eee ee w eee F 5 
=_ . +. Vide Part ILL Set, XXXIV.. On Oxygen as related to Grip, | „„ 

2 „ 4. Vide A hne 15. Alle note *, P. 226, and the Sefton Ai. N : 
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1 "SECT, XII. 1 35 


or TONE. 


Tus: elaflic and vibratory 1 nature of IS formed 
from the inteſtines of animals, led the phyſicians of old 
to conceive, that the moving fibres in living animals were 
influenced by the ſame well known properties. They 
5 remarked, therefore, with pleaſ ure, that a like ſenti- 
5 ͤ prevailed, even. in common life ; 3 hence the un- 

tutored expreſſions, feel braced, wound up, nerved ; 
and Then oppoſite terms, relaxed, ee, a un- 
nerved. © | 55 | 1 OO 7: | 

„„ In hppert of the doctrine of tone or 0 the cele⸗ 
| | brated Dr. CuLLEN has given us 15 . 3 in- 
genious arguments. ; 
Moſt muſcles have antagoniſt muſeles ; ; that is, the 
Y 99 fibres of each muſcle are always drawn into tenſion when 
4 5 . ina ſtate of reſt; by the oppoſite power of ſome other 
5 | muſcle. Thus if one of the flexor muſcles be cut in 

two, the extenſor, or oppoſite muſcle, will be found in 
a ſtate of ſpaſm, or contraction, and vice verſa; and 
this may be ſeen even in a body recently dead +: and 
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+ Vide note ; page 109. | : 
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thus the muſcles of a diſlocated ſhoulder bone are, from 
loſing their antagoniſt power, in a a conſtant ſtate of ns 


or action * 


They are alſo kept i in a proper Nate of tenſion ves li- 
gaments, by tendinous bands, by the natural weight « of | 
depending parts ; and laſtly, by the fulneſs of the blood | 


veſſels which traverſe the muſcular fibres. . 


The Meers of the va ſeular iem on muſcular PIP : 


have not as yet been properly ſcrutinized. If we con- 
ſider the nu merous veſſels that every where ſpread them- 


ſelves on muſcular fibres, and, ' as they are more 'or leſs 
replete with blood, muſt give them a greater or leſs de- 


gree of tenſi Gon, it can ſcarcely be doubted but that they 
mult have ſome effect this way: which obſervation will 
appear more ſtriking if we obſerve the peculiar manner 
of the diſtribution of the trunks of blood veſſels, which 


are ſeen running parallel to the muſcular fibres, and all 


their branches enterin g them at ri ght nes: | Hence, if 


This proves that in n muſcular fibres ſuch a contractile power ave 
during life exiſts. Thus a plant ſtands erect, and all its leaves are beautifully 
. diſpoſed around it. Only tranſplant this flower, how will it droop; but as 


Freſh life is poured i into it, it then reaſſumes its erect poſition. This perpetual 


action in the moving fibres ariſes, therefore, from their pit vitæ, or living 


Powers; or, as phy ſiologiſis darkly expreſs it, on their is infita. The 

ſphincters, or circular muſcles, confining the contents of certain parts, have no 

antagonift powers, and therefore are in a conſtant ſtate of action Rn their 
vis infila, which alone is overcome by diſtention. | 
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we forcibly inject the veins or arteries of a dead animal, 
it will cauſe @ ſudden contraction of thoſe. muſcles 
| through which they paſs. As a further proof of this, | 
| conſiderable hemorrhages are found to weaken the whole _ | 
muſcular 17 gem; and certainly the phznomena of 
 blood-letting may be better explained by this doctrine of 


TENSION, than by the notion of derivation and revnul- 5 


ion , which made ſo much noiſe thirty years back: for 

it is hardly probable, if we conſider the impetuoſity of 

the circulation, that by drawing off a {light quantity of 
blood from any particular part, any very conſiderable 

change either in the diſtribution or quantity of the blood 

- can; be produced in that part. But ſeeing that tenſion 


admits of great variety, and that a very flight alteration, 
with reſpect to tenſion , makes a great alteration through | 
out the ſyſtem, who can heſitate a moment in accepting 

| this doctrine of TENSION, in preference t to that of 9 


1 | vation and revulſion? n. 9 LA ä 2 : 
a 8 EE | PE i 
E 3 | Scimulant 1 as bathing of the feet, bliſters, veſicatories, * 
1 es aloetic cathartics, preſſure on the carotids, &c. as inviting the blood from | | | 
the aſcending to the deſcending AORTIC ſyſtem, better elucidate this e Ty | *t 
doctrine of derivation and revulſion. ö . 5 c — 15 
+ Thus a ſmall quantity of flatus in the ien or 18 will pro- 5 1 3 
duce various commotions in the ſyſtem. We ſhall not attempt now to ex- —p f 555 
1 plain the nature of theſe flatulencies, but only obſerve, that evident ſpaſms of 5 — 
: ; . ttle muſcular ſyſtem are often induced by them, and particularly in the ex- | YL, 
—_ tremities, which are as quickly relieved by the diſcharge of that wind. Th „ 5 © 


$ 


130 


| The effects of certain remedies is another proof of the 15 
; importance of the conſideration. of the doctrine of _ 


rknsiox. 85 8 


Aſtringents are 1 80 8 as 3 to hs 8 
man body, produce a condenſation of the moving 
fibres . and thereby increaſe their denſity and force of 
þ coheſion. If they be applied to longitudinal fibres, the | 
contraction is made in the length of theſe; and if ap- 
9 85 plied to circular fibres, they diminiſh the diameters of + 

; the veſſels or cavities which theſe fibres ſurround. The 
| operation of aſtringents i in condenſing the ſolids, appears 

- , chiefly from their uſe in tanning or making of leather. 
8 T! Ee fame. operation alſo appears in what is called their | 


; 12 antiſeptic power, which ſeems to depend upon their pre- 


a REP firmneſs and coheſion of the animal ſub- 


0 which they are applied, for a much longer 


Se * the firmneſs would have continued in theſe 


1 eee of the * 2 


ſubſtances without ſuch application. As they therefore 
conſolidate the moving ns they . ha ay in- | 


5 * 


paſſion flower) of a ſpiral form, and if ſo, to the human comprehenſion of the 
beſt poſſible ſhape for repeated elongations and contractions. I was aſtoniſhed, 
fays the learned Dr. Mod ko, to diſcover from the microſcope that the fibrils 
of vegetables were alſo convoluted, A doubt, however, 5 an whether 


> Ty , 5 


5 creaſe 


F » On examining the muſcular fibres of a hawk's wing with a ms e 
microſcope, theſe ſeemed (like the proboſcis of a butterfly, or the tendril of the 


> 
2 
0 mh 
Ee 
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| creaſe their rene or tenfion*, and are e 


allo, corroborants, © 


” . 


called tonics; and upon the ſame ground may be a 7 
or flrengtheners. | | O's a - 
The moſt obvious nn or dark, and . tonics, 


| ap petite for food, and promote the digeſtion of it. But 


we are led to believe, that theſe functions depend in a 


great meaſure on the tone of the muſcular fibres of che 
ſtomach; and therefore may ſuppoſe, that the improve- 


ments of theſe functions depends upon an increaſe RC 


zone of thoſe fibres. And farther, as the loſs of appetite, 
and indigeſtion are ſuppoſed to occur from a loſs of tone 
in the ſtomach ; ſo bitters, as they are often effectual i in 


curing theſe diſorders, may be preſumed to do it by re- 
ſtoring tone to this organ. There is then hardly any 


doubt but that aſtringent remedies are powerful tonics 
with reſpect to the ſtomach; and there is as little doubt, 
that the ſtate of the ſtomach is as commonly communi- 


cated to the other parts of the ſyſtem: : ſoit is ſufficiently 


probable, that by an improvement of digeſtion, the vi- 
gour of the ſyſtem may be in general amended - and. 
that with the zone, the activity of the whole moving fibres 
may be increaſed, - That the tonic power of aſtringent 
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* Or ſpring. Vide note *, page 130. 
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COT TION nets 


Les in the Nomach arc chin ee communi- 
| cated to. other, and even the moſt diſtant, parts of che 
| | ſyſtem®, appears ſtrongly, from their being a ſpecial means 
of preventing the return of the paroxyſms of an'ague, 
and a powerful remedy for the recovering of ſtrength 


after a Jong illneſs. 


4 "7 ro a prejudice, ſays Dr. Baown, that has often been inſiſted 
on, of the cou T not depending upon debility, becauſe inflarimation accompa- 


nied it ; little doubting that the znflammation itſelf depended on debility, I ſub- 


jected the queſtion to actual experiment. During a fit of the gout I invited 


Dr. Joxxs and other friends to dinner, and by the uſe of certain ſtimulants 


uſed in their preſence, I recovered the moſt perfect uſe of that foot, which 
before dinner I could not put to the ground 'for pain. How can opium, and 


other ſtimulants,” at once relieve the gout of the ſtomach, and in the remoteſt 
extremity of the ſurface, unleſs the muſcular parts be cloſely connected to- 


gether, and the excitement of one part be extended throughout the whole body ? 
Thus, if a man be accuſtomed to take a dram at any certain hour, when that 
hour returns he feels a feebleneſs over the whole ſyſtem. The palpitation of 
the heart ſhews the ſanguiferous ſyſtem” to be affected, as the fremo. of the 


muſcles does the muſcular ſyſtem 3... but by applying the uſual ſtimulus, all 
theſe ſymptoms diſappear, and the TENS10N is reſtored to the whole ſyſtem. 
That this depends on ?en/fon may be argued from hence, ſays the celebrated | 


Dr. CuL LEN, as theſe tremors may be taken off by applying an external 
weight, to ſupply the want of tenſa Pon in the fibres: for a perſon who cannot 
take up a ſmall glaſs without exceſſive trembling, will be able to manage a 
large bowl with tolerable fteadineſs. © 5 . 


This doctrine alſo explains the reaſon why tonic remedies, if long continued, | 


are debilitating; for the muſcular fibres, as a bow kept on the conſtant ſtretch, 
loſe, like it, their contractile principle, and become lax. _ Vide CULLEN on 
the Gout, Sect. 557, page 113. Allo Law II. of Organic Life. 
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